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PREFACE

In many areas of endeavor we tend to perpetuate ideas without fully j
understanding their origin& or without seeking contrary opinions. One
such area is recoapression therapy for diving casualty. Since the late
1800ýs, recoapression of diving casualties has been accepted as the
treatment of choice. This acceptance, however, has been based primarily
-upon clinical experience; very little experimental data are available on
the topic. The clinical evidence is of liaited value because so many diving
organizations have adopted the procedures of the U.S. Navy and thus hbve

6restricted their experience. The authors believe it is the time to take
a fresh look at recompression procedure in an effort to improve its efficacy.
This report is intended as a starting point for such reevaluation. It
.should be considered a statement-of.the-art document in that it covers the
history of recompression procedures in the U.S. Navy and surveys the proce-
dures used throughout the world. We hope this compilation of treatment
tables, along with the brief history, will be helpful to the diving community.

The inclusion of a treatment table in this report is in no wax meant to
be an en orseent o the ale or use in recOMprss on therapy. ,n act
some of the older tables in this report are downright dangerous.
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BACKGROUNDP

The affliction (decompression sickness) identified by Pol and
Watelle (1854) and later described by Bert (1878) opened a new research
area for preventive and therapeutic medicine. The decompression procedures
developed by Haldane in the early 1900's greatly reduced the incidence of
decompression sickness to a manageable level, but Haldane's approach and
its subsequent modifications have not eliminated the problem. Because a
certain percentage of persons undergoing decompression are going to be
stricken with decompression sickness, an adequate therapeutic regimen will
always be necessary.

The beneficial effects of recompression were recognized early. During
the building of the Brooklyn Bridge, Smith (1873) had a special iron treat-
ment lock (9 ft by 3 1/2 ft) built. Workers stricken',with decompression
sickness were recompressed in this lock to a pressure equal to that at which
they had been working previously; when the pain was relieved, the pressure
was gradually reduced over a period of several hours.

Overwhelming evidence that recompression was the treatment of choice
in handling decompression sickness was provided by Keays in 1909. But
recompression treatment procedures varied depending upon who was in charge.
Neither the extent of recompression nor the subsequent decompression schedule
were standardized in any way. Ryan (1912) suggested that recompression
should be to a pressure equivalent to two-thirds of the original working
pressure. In 1917 the New York Public Service Commission adopted the policy
of recompressing stricken patients to the pressure at which they had been
working originally (Levy 1917). Recompression treatment procedures made
little significant progress until about 1920 because of the lack of
experimental data and the fragmented, nonuniform clinical evidence. In
1924 the U.S. Navy published in its Diving Manual the first standard
recompression treatment procedure. -

The results of treatments using the Navy's air recompression procedure
were not completely successful. Over 50% of the individuals treated suffered
a recurrence of symptoms. The air treatment afforded relief in mild cases
of decompression sickness, but often failed in the more serious cases.

Several early investigators had suggested, based on theoretical
grounds, that the use of oxygen might be beneficial in the treatment of
decompression sickness. In 1937 Behnke and Shaw conducted empirical
research on the subject, and in 1944 an oxygen treatment table was pro-
mulgated in a News Letter distributed by the Bureau of Medicine and Surgery,
U.S. Department of the Navy. Reports from the field and experience at the
Navy Experimental Diving Unit showed that neither the new oxygen treatment
table nor the air treatment table included in a US. Navy Diving Manual
available in 1942 produced'the desired therapeutic re.ults. Recurrence of
symptoms still ran about 50% of those treated. To verify field reports and
to formulate adequate and comprehensive tables for the treatment of decompression
sickness and air embolism, investigators at the Naval Medical Research Institute
(NMRI) and the Navy Experimental Diving Unit (NEDU) performed a series of
tests (Van Der Aue, White, Hayter, Brinton, Kellar, and Behnke 1945). The
details and experimental results of this study will be considered in depth

S... ... . . .



because of their impact on treatment procedure used here and around
the world.

In these experiments, 33 Navy enlisted men served as subjects who
made hard-working dives to 130 feet for 1 hour using standard U.S. Navy
decompression schedules. The subjects were recompressed on the treatment
table under evaluation 30 to 60 minutes after surfacing from the dive.

To allow the reader access to the actual results obtained, we quote
verbatim the results from Van Der Aue, 0. E., W. A. White, Jr., R. Hayter,
E. S. Brinton, R. J. Kellar, and A. R. Behnke. 1945. Physiological factors
underlying the prevention and treatment of decompression sickness. Project
X-443, Rpt. No. I, U.S. Naval Medical Research Institute, Bethesda, Md.,
26 April.

The purpose of a work dive prior to the application of the
treatment table was to saturate the body tissues with nitrogen
to such degree that a second exposure unless followed by prolonged

A• decompression would be certain to produce bends. For example,
following a work dive, the application of the treatment decompres-
sion outlined in the table published in the BUMED News Letter gave
rise to bends in six out of ten individuals and it was

Sllnecessary to recompress three of the men in order to
nleviate srymptoms. When the treatment table, however, was
modified to include an additional hour of decompression,I •no symptoms developed. This illustrates the critical
nature of the time factor that separates safe treatment
from treatment that is inadequate.

The failure of bends to develop following the application
of the second or "treatment" decompression was, there-
fore, the criterion used to determine adequacy of treat-
ment. (p. 4)

Experimental Results (pp. 5-8]

Tests of the Bured News Letter 16S-foot air-oxygen treatment table.-
This table provides for the following treatment for patients whose only
symptom is pain:

Depth
(feet of sea water) 165 140 120 100 80 60 50 40 To surface
Time at depth

L(minutes) 30 12 12 12 12 30* 30* 30* 5*
Tn*Br.eathing oxygen.

Tnsubjects were exposed to the pressures of the table one hour after the
wet dive. Three subjects (Abe, Mey, Cun) developed joint pain requiring
recompression for relief after completion of the treatment table. Three

4' subjects (Pac, Sim, Bun) had mild pain lasting fifteen to twenty minutes

[i~I
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3

but recompression was not necessary to relieve the pain...t This confirmed
the field reports that the 165-foot treatment table was not entirely
satisfactory.

Tests of modifications of the Bumed News Letter 165-ftot treatment table.-
In an attempt to rectify the apparent Inadequacies of theR tablean -additional
thirty minutes of oxygen breathing was added at 30 feet accbrding to the follow-
ing table:

Depth
(feet of sea water) 165 140 120 100 80 60 50 40 30 To surface

Time at epth
(minutes) 30 12 12 12 12 530* 30* 30* 30* 5*

*-Breathing oxygen.

One of the two divers subjected to this modified table developed joint pain
requiring recompression after surfacing .... These findings indicated that
the table as modified was not satisfactory.

The addition of sixty minutes of oxygen breathing at 30 feet was required
to make the table effective:

: .. .. ~Depth... . .. . .-

(feet of sea water) 165 140 120 100 80 60 So 40 130 To surface
Time act depth I 1

(minutes) 30 12 12 121 12 30*1 30*1 30' 60* 5"*

*Breathing oxygen.

Following the work dive three men (Kos, Kra, and Kos) developed bends within
a period of one hour after decompression. To these three and the remaining
eight men performing the work dive, the above outlincd table of recompression
was applied. Bends did not develop or recur subsequently....There were no
symptoms indicative of oxygen poisoning.

Tests of 16S-foot air treatment tables.- The following modification of
the air treatment table of the Bumed News Letter was tested:

Depth
feet of sea water) 165 140 120 100 80 60 SO 40 30 20 10

TFme at dept
. (minutes) 30 12 12 12 12 30 30 30 240 120 120

Two subjects exposed to the pressure of this table one hour after the 130-foot
dive and four subjects exposed thirty minutes after the dive complained of
fatigue following the test....

References to tablehe quoted report have been deleted to avoid

confusion with table numbers pertinent to the present: report.



4

The table was further modified as follows:

(feet Depth
S(feet of sea water) 165 140 120 00 40 30 20 .0
A:i Time at depth

(minutes) 30 12 12 1 12 30 30 30 120 120 240

Two subjects were exposed to the pressures of this table one hour after the
130-foot dive and four subjects thirty minutes after the dive. All the sub-
jects remained completely asymptomatic....

Tests of a 100-foot air-oxygen treatment table.- 1he following table,
developed by Yarbrough and Behnke (2) and BehnkeT7), was tested:

Depth . ..

(-feet of sea water) 100 80 60 50 40 To surface
Time of depth

(minutes) 30 12 30" 30* 5*
*Breathing oxygen.

•ii•Tests were performed under two conditions: (a) one hour after exposure to the

usual 130-foot dive and (b) thiry minutes after the 130-foot dive. None of
twelve subjects exposed to the pressures of this treatment table thirty
minutes after the wet dive developed symptoms of caisson disease....Twelve
subjects remained asymptomatic after exposure to the pressures of this treat-
ment table one hour after the 130-foot dive.. .This table was considered to be
satisfactory.

Tests of a 100-foot air treatment table.- £he following 100-foot air
treatment table, a modification of the 150-foot air treatment table of the
Diving Manual (7), was devised:

Depth(feet of sea water) 100 80 60 501 40 30 20 I0

Time at depth ....
(minutes) 30 12 30 30' 30 60 ]60 120

"The table was tested under two conditions: (a) thirty minutes after exposure
to the usual 130-foot dive and (b) one hour after the 130-foot dive. None of
eight subjects had symptoms of caisson disease following exposure to the
pressures of the treatment table thirty minutes after the wet dive .... All
three subjects were asymptomatic after exposure to the treatment table one
hour after the wet dive....This table was also considered to be satisfactory.
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Tests of treatment tables providing for prolonged recogpression.- The
following table was tested without a preceding 130-foot dive:

Depth . ..I
(feet of sea water) 165 140 120 100 80 60 01 40 30 20 10

S~Time at depth
• miuts)120 12 12 12 12 1201 120 120 120 120 120 ! i

22
• ~hr

*Breathing oxygen.

Six subjects were exposed to the pressures of this table. All the subjects
were extremely fatigued on surfacing. Three subjects developed substernal
soreness on deep inspiration at the 60-foot depth while breathing oxygen and
one who did not breathe oxygen also suffered from substernal soreness after
three hours at 60 feet. Two subjects had numbness of the fingers throughout
the period of oxygen breathing and one had mild nausea during the last thirty
minutes of oxygen breathing. Four subjects developed joint pain after sur-
facing, two of whom required recompression for relief of the symptom....It
appeared that the table was faulty in the following respects: too rapid
decompression from 165 to 60 feet, the danger of oxygen poisoning as a
result of the two-hour period of oxygen breathing at 60 feet, prolonged
breathing of dense air at 60 feet, and too rapid decompression from 60 feet
to the surface.

The table was modified as follows:

Depth -

(feet of sea water) 165 140 120 100 80 60 50 40 30 20 10
Time at depth j

(minutes) 120 30 30 30 30 6 6 6 12 120 120
- ! hr. hr. hrf. hr ____

Six subjectu were exposed to the pressures of this table without a previous
wet dive. None developed joint pain, paresthesias, substernal soreness or
nausea, but all were moderately fatigued after surfacing. Two subjects
developed moderate frontal headache, one at the 20-foot depth and the other
six hours after surfacing....

Tests of a decompression table for tenders.- The following table was
tested:

Depth .. ....

(feet of sea water) 165 140 120 100 80 60 50 40 30 To surface
Time at depth I

(minutes) 30 12 121 121 12 30 30 30 60*, 5*
*Breathing oxygen.

Jill:



Ten subjects were exposed to the pressures of this table without a preceding
wet dive. None of the subjects developed symptoms of cai3son disease....

The results of the Van Der Aue, et al. (1945) study provided the treatment
tables that were used by the U.S. Naiqr and many foreign countries until about
1965. It is interesting to note that these widely accepted treatment procedures
are besed upon a study involving only 33 subjects and that some of the in-
dividual treatment tables are based on as few as 6 subjects. Mnother
interesting point is that in most cases the treated subjects did not
actually have manifest symptoms of decompression sickness prior to
the therapeutic recompression. In several instances they were symptom-
free prior to recompression-experienced decompression sickness during the
treatment. The treatment tables were extended until all subjects could
tolerate both the initial pressure exposure and the therapeutic recoin-
pression without manifesting symptoms of decompression sickness.

This study and the resulting recompression treatment tables stood
as the U.S. Navy's treatment procedure for the next 20 years. During this
time these tables, or slight modifications of them, were adopted byIi. several foreign navies and numerous foreign and domestic commercial
companies. As evidence accumulated it became apparent that the success
rate for the more severe cases of decompression sickness was considerably
lower than desired. Rivera (1964) published a statistical evaluation
of the treatment tables, which showed the following success rates following
an initial recompression and after repeated treatments.

Treatment Success rate following Fihal success rate
table first recompression

1 92 100
1A 86 98
2 91 99
2A 90 99

02 9
3 Air 80 90
4 Air 55 61
402 42 42

4 LHe-0 33 42

Failure rates for the initial recompression and lack of success in
treating severe cases of decompression sickness led Goodman and Workman (1965)
to the development of the minimal-recompression oxygen treatment table. Often
called simply "the oxygen treatment table," it has been widely used throughout

the world. it is still the treatment of choice.

The one area in which a recompression treatment problem still exists is in
the handling of decompression sickness cases in which the symptoms appear while
the patient is still exposed to increased ambient pressure. Such cases often

occur during deep saturation dives and excursion dives from saturation depths.

'J
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Berghzge (1976) reports that the initial recompression success rate in

treating these cases is only about 35%. Future research efforts must

focus attention on this problem area.

The compilation of treatment tables provided on the following pages

was undertaken to provide a treatment-table reference guide, for thooe

activities engaged in hyperbari6 medicine. It could also p-:ovide a

starting poin't for future recompression-therapy research. It is hoped

that this compilation of-treatment tables along with the brief histoxy

of the development of the U.S. Navy tables will be helpful to the diving

community.

KJ

['r 9
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8 FIGURE I

U.S. NAVY 1943 100-FOOT AIR TREATM4ENT TABLE*

1. Use--treatment of decompression sickness Total
where relief is obtained at or less than Depth Timie Breathing elapsed time
a dopth of 66 feet. (ft) (meters) hdaln media hLo ur s)c -in )

2. Descent rate--25 ft/min (7.6 in/mm). 100 30 30 Air 34
40 12 14 Air 51

3. Ascent rate--less then 25 ft/min 30 9 42 Air 1 34
(7.6 m//mm). 20 6 52 Air 2 27

10 3 68 Air 3 36
4. Time at treatment depth does not include 10-0 3-0 1 Air 3 37

the compression time. Compression to a
depth of reief, or to100 feet, whichever
is deeper.

*U.S. Navy Diving Manual (1943).

DESCENT RATE 25 FT/MIN (7.6 m/MIN)

100

so ASCENT RATE LESS THAN 25 PT/MIN (7.6 m/MIN)

9 60- TOTAL uELAPSED TIME 3 HOUPS 37 MINUTES

SAIR

40-

20 ____j

0~

4 30 3 14 1 42 1 52 1 6

f I TIME IN MINUTESI
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FIGURE 2

U.S. NAVY 1943 150-FOOT AIR TREATMENT TABLE*

1.* Use--treatment of decompression sickness Total
where relief is obtained at or less than Depth Time Breathing elapsed t I tt
a depth of 116 feet. (fltl (meters) (min) media (hus(mn

2. Descent rate--25 ft/min (7.6 rn/min). 150 46 30 Air 36
60 18 22 Air 1 2

3. Ascent rate--less then 26 ft/min 50 15 30 Air 1 33
(7.6 rn/mmn) between stops. 40 12 35 Air 2 9

4.Tie t retmntdethdos ntinlue30 9 42 Air 2 52
4 Tiea ramn ptdosnticue20 6 52 Air 3 45

the compression time. "ompression is 10 3 68 Air 4 54
cc~rred out to a depth 034 feet deeper than 10-0 3-0 1 Air 4 55
the depth of relief. If relief is obtained
at a dpth between 101 and 116 feet, use the
decompression procedure listed.

*U.S. Navy Diving Manual (1943).

DESCENT RATE 25 PT/MIN (7.6 m/MIN)

200

150
AS(*.ENT RATE LESS THAN 25 FT/MIN (7.6 m/MIN)

TOTAL ELAPSED TIME 4 HOURS S5 MINUTES

AIR

6 630 422 t 30 1 351 42 1 52 1 68 1

TIME IN MINUTES
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FIGURE 3
All

U.S. NAVY 1943 200-FOOT AIR TREATMENT TABLE*

1. Use--treatment of decompression sickness Total
where relief is obtained at or less than Depth Time Breathing elapsed time
a depth of 166 feet. (ft) (meters) (mi) media (hours) (mtn)

2. Descent rate-- 25 ft/mn (7.6 m/mmn). 200 61 30 Air 38
90 27 7 Air 50

3. Ascent rate--less than 25 ft/nun 80 24 22 Air 1 13
(7.6 m/min) between stops. 70 21 24 Air 1 38I 60 18 26 Air 2 5

4.Time at treatment depth does not include so 15 30 Air 2 36
the compression time. Compression is 40 12 35 Air 3 12
carried out to a depth 34 feet deeper than 30 9 42 Air 3 55
the depth of relief. If relief is obtained 20 6 52 Air 4 48
at a depth between 151 and 166 feet, use the 10 3 68 Air 5 57
decompression procedure listed. 10-0 3-0 1 Air 5 58

*U.S. Navy Diving Manual (1943).

DESCENT RATE 25 FT/MIN (7,6 m/MIN)

200 - ---
ASCENT RATE LESS THAN 25 FT/MIN (7.6 m/MIN)

1%0

150 TOTAL ELAPSED TIME 5 HOURS 58 MINUTES

•AIR

50

8 305 751t 22 1 24 t 26 1 30 t 35 t 421 52 1 63 t1
TIME IN MINUTES

111

'p7



FIGURE 4
U.S. NAVY 1943 250-FOOT AIR TREATMENT TABLE*

I. Use--treAtment of decompression sicknessToawhere relief is obtained at or less than Depth Time Breathing Totlpe tmea depth of 216 feet. (ft) (meters) (mi ni media (ho:'urse) (mim)
2. Desceht rate-.25 ft/min (7.6 u/min). 250 76 30 Air 40

3.Acn aelt hn2 tmn110 34 13 Air 593.Asen at--es ha 5 t/m100 30 is Air 1 18(7.6 m/nmin) between stops. 90 27 19 Air 1 38
4. Time at, treatment det osnticud 0 2 4Ar2 2

ofrelief. If relief is obtained at a depth 40 12 35 Air 4 0between 201 and 216 feet, use the .decoprossion 30 9 42 Air 4 43Procedure listed. 20 6 52 Air 6 36
10 3 68 Air 6 45

*U-S. NAVY DiVing Manual (1943). 10-0 3-0 1 Air 6 46

250 DESCENT RATE 25 FT/MIN (7,6 rn/lIN)J

~A-"AVNT RATE LESS THAN 25 FT/lAIN (7.6 rn/lAIN)I

TOTAL ELAPSED TIME 6 HOURtS 46 MINUTES

J1 1030 6 13 1S I J9 122 1 24 1 6 130 135 1 42 1 52 1 68 1

TIM IN AMINUTES
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FIGURE 5

U.S. NAVY 1943 300-FOOT AIR TREATMENT TABLE*
1. Us-teteto decompressin sickness D thim B ahngTotaltm

whr eifi banda rless than Det ie Betig elapsed~tm
a depth of 266 feet. (ft), (moters) (min) mda (hours) (min)

2ý Descent rate.-25 ft/mmn (7.6 rn/mim). 300 91 30 Air 42
140 43 4 Air 53

3. Ascent rate--less than 25 ft/min 130 40 14 Air 1 8
(7.6 #A/min) between stops. 120 37 16 Air 1 26

110 34 16 Air 1 42
4. Time at treatment depth does not include 100 30 18 Air 2 1

the compression time. Compression is 90 27 19 Air 2 21
carried out to a depth 34 feet deeper than 80 24 22 Air 2 44
the depth of relief. If relief is obtained 70 21 24 Air 3 9
at a depth between 251 and 266 feet, use the 60 18 26 Air 3 36
decompression procedure listed. 50 15 30 Air 4 7

________40 12 35 Air 4 43
*US DNv iving Manual (1943). 30 9 42 Air 5 26

*US ay20 6 62 Airv 6 19
10 3 68 Air 7 28

10-0 3-0 1 Air 7 29

DESCENT RATS 25 PT/MIN (7.6 mn/MN)

ASCENT RATE LEin THAN 28 FT/MIN (7.4 m/MIN)

100-

sop

50

II130 ?' 14't 111Is6I16VSVI t121 241 t31 0 1 351t41 t $11 1 t

TIME IN MINUTES



13b •FIGURE 6

U.S. NAVY 1944 AIR RECONPRESSION TREATNENT TABLE*
1. Use--treatment of m11d decompression sickness Total

when oxygel Is not available or the patient Depth Time Breathing elapsed time
cannot tolerate the elevated oxygen partial (ft) (meters) (mi) media (hours) (min).}•' ~pressure. '..

165 50 30 Air 37
L, 2. Descent rate--25 ft/min. 140 43 12 Air 49•: ,120 37 12 Air I I

3. Ascent rate--not to exceed 25 ft/mtn between 100 30 12 Air 1 13
k" stops. 80 24 12 Air 1 25•1 •60 is 26 A ir 1 614. Time at 165 feet does not include the compres- 60 18 30 Air 2 21

sion time. Time between stops Is included in 40 12 35 Air 2 56
the time at the next stop. 30 9 42 Air 3 38

_______20 6 52 Air 4 30
*Bumed News Letter (1944). 10 3 68 Air 5 38

10-0 3-0 1 Air 5 39

DESCENT RATE 26 FT/MIN (7.6 m/MIN)

160 - ASCENT RATE LESS THAN 25 FT/MIN (7.6 m/MIN)

140

120TOTAL ELAPSED TIME 5 HOURS 39 MINUTES

SAIR
100-

160

40-

20

7 30 12121212 26 30 35 42 52 68 1
TIMI IN MINUTES

IV,



14 ~FIGURE 7 '
US NAVY 1944 RECOMPRESSION TREATMENT TABLE

WITH OXYGEN* Tt

1. Use--treatment of mild decrmpression sickness Total

hen oxygen is available. Depth Time Breathing elapsed time

2.Dset ae-5 ~i.(ft) (melters). (min) (da hours) (min)2. Descent r,...-25 ft/.if.
3. Ascent rate--not to exceed 26 ft/m.n 1 4312 3Air 4397

between stops. I0 37 12 Air I 1
100 30 12 Air 1 13

4. Tim at 165 feet does not include the compres- s0 24 12 Air 1 25
sion time. Time between stops is included in 60 18 30 Oxygen 1 55
the time at the next stop. so 16 30 Oxygen 2 25

________40 12 30 Oxge 2 55
*Bured News Letter (1944). 40-0 lR-0 5 Oxygen 3 0 V

DESCENT RATE 25 FT/MIN (7.6 m/IN)

160 '
60 ,E•.,ASCENT RATE 25 FT/MIN (7.6 m/MIN)

140-

40

•"•i ~TOTAL ELAPSED TIME 3 HOURS,-

20 -

--- '' ;:20

*01

TIME IN MINUTES

•2€,1 ,
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U.S. NAVY 1944 SHORT AIR RECOMPRESSION TREATMENT
TABLE*

1. Use--tr4atment of mild decompression sickness Totalwhn o "ton is not available or when it cannot Depth Time rathin elapsed timebe tolerated by the patient. t) (.meters) (min .di (hours) (min)

2. Descent rate--25 ft/min, 100 30 30 Air 30
so 24 12 Air 423. Ascent rate--I minute between stop%. 60 18 26 Air I 8
so 1s 30 Air 1 38

4. Time at 100 feet includes the cpressign 40 12 35 Air 2 13
time. Ascent time between stops is included 30 9 42 Air 2 55
inthe tin at the next stop. 20 6 52 Air 3 47

_10 3 66 Air 4 64 i
*Duffmr, Van Djr Aue, and Bahnk (1948). 10-0 3-0 10 Air 5 5

UW=T PAU IS UM (4 Mi r)

100 1

M ASMT PA• LW U I5 MM (74 mNAM)N
SSO

40-

It

0-- \ J

__ if
|I
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FIGURE 9

U.S. NAVY 1944 SHORT OXYGEN RECOMPRESSION TREATMENT

1., Use--trMetwent of mild decmpression sickness. . -. . Total
V. . Depth Time 'Breathing -'elapsed time

2. Descent r4,t*--25.ft/mmn. m I " ( media (hours) (min)

3. Ascent rate--I minute betweet stops. 100 30 30 Air . 3080 24 12 Air 42
4. Time at 100 feet includes the -compression 60 18 30 Oxygen 1 12

time. Ascent time between stops is included 50 15 30 Oxygen 1 42
in the tilme t thelnext stop. 40 12 30 Oxygen *2 12

30-0 9-0 5 Oxygen, 2 17
*Quffner, Van Der Auve and Dehnke (1948).

f L

'"

I
t

:i1 t

.. ~. •

__ '~1J
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F 1GWRE 10

,U.S. NAVY 1944 LONG AIR ,ECONPRESSION TREATN4ENT
TABLE* 

Total

1. Us*--tr"tMnt of moderate to severe decotpres- 
elapsed tot e

sion sickness when ox"en is not availablt Depth Tie Breathing

or cannot be tolerated by the ptit. (ts hrs (

2. Dscent rateo-25 Wain. 166 s0 30 Air 30

140 43 12 Air 42

3. Ascent rate--1 minute between stopS. 120 37 12 Air S4

100 30 12 Air 1 6

4. Time att 165 feet includeS the compression 80 24 12 Air 1 16

time. Ascent time between stop$ is included 60 is 26 Air 1 44
0n 

the ti at the next stop. so 1i 30 Air 2 14

40 12 35 Air 2 49

30 9 42 Air 3 31

*lffner, Van Der Aus, and Behnke (1948). 20 6 52 Air 4 23

10 3 68 Air 5 26

10-0 3-0 10 Air 5 36

DESCENT RATE 25 FT/MIN (7.6 m/MIN)

160
ASCENT RATE 1 MINUTE BETWEEN STOPS

140-

120 TOTAL ELAPSED TIME 5 HOURS 36 MINUTES

0AIR

S60-)

40 *1

20

0230 12 i M 12 26 30 35 42 5628 10

TIME IN MINUTES

I
l:•k ..,• ..... . , , : ..... :. ......... .'" • " • '.. ..... :"::- .......... ;i•• I'
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FIGURE 11
U.S. NAVY 1944 LONG OXYGEN RECOMPRESSION TREATMENT
TABLF*

I. Use--treatment of moderate to severe decompres- Total
sion sickness. Depth Time Breathing elapsed time

2. Descent rate--25 ftmn.t) (meters) (mi) media (hours) mm)
165 s0 30 Air 303. Ascent rate.-I minute between stops. 140 43 12 Air 42
120 37 12 Air 544. Time at 165 feet includes the compression 100 3') 12 Air 1 6tim. Ascent time between stops is included 80 24 12 Air 1 18in the time at the next stop. 60 is 30 Oxge 48
50 is 30 oxygen 2 isti *uffner, Van Der Aut, and Behnke (1948). 40 12 30 Oxygen 2 48

30-0 9-0 5 Oxygen 2 53

DESCENT RATE 25 FT/MIN (7.6 m/MIN)

r160

ASCENT RATE I MINUTE BETWEEN STOPS
140-

S120- TOTAL ELAPSED TIME 2 HOURS 53 MINUTES

tooE l AIR

~60-

40-

20

7 30 1212 t2 12 30 30 30 5
TIME IN MINUTES

jv'j•
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Figure 12 A

U.S. NAVY RECOMPRESSION TREATMENT TABLE 1*

1. Use--treatment of pain-only decompression Total
sickness when oxygen is available and pain Depth Time Breathing elapsed time
is relieved at a depth less than 66 feet. (ft) (meters) (mi) media (hours) (min)

2. Descent rate--25 ft/mn. 100 30 30 Air 30
80 24 12 Air 43

3. Ascent rate--i minute between stops. 60 18 30 Oxygen 1 14
50 15 .0 Oxygen 1 45

4. Time at 100 feet includes time from 40 12 30 Oxygen 2 16
the surface. 30-0 9-0 5 Oxygen 2, 21

*U.S. Navy Diving Manual (1958).

TOTAL ELAPSED TIME 2 HOURS 21 MINUTES

DESCENT RATE 25 FT/MIN

W AIR

100 V71 OXYGEN,
I" -4

w 80 ASCENT RATE I MINUTE BETWEEN STOPS
U.

z 60-

~40
'U

20

20

30 1 12 1 30 1 30 1. 30 5I

TIME IN MINUTESjA o.V//I

....... / " .
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Figure 13

U.S. NAVY RECOMPRESSION TREATMENT TABLE IA*
(AIR TREATMENT)

1. Use--treatment of pain-only decompression Total
sickness when oxygen cannot be used and Depth Time Breathing elapsed time
pain is relieved at a depth less than 66 feet. (ft) (meters) (sin) media (hours) (mtn)

2. Descent rate--25 ft/mn. 100 30 30 Air 30
80 24 12 Air 43

3. Asct rate--l minute between stops. 60 18 30 Air 1 14
_O 15 30 Air 1 45

4. Time at 100 fetL--includes time from 40 12 30 A~r 2 16
the surface. 30 9 60 Air 3 17

_ _ _ _20 6 60 Air 4 18
*U.S. Navy Diving Manual (1958). 10 3 120 Air 6 19

10-0 3-0 1 Air 6 20

DESCENT RATE 25 FT/PAIN

ASCENT RATE 1 MINUTIE BETWEEN STOPS
TOTAL ELAPSED TIME (o HOURS 20 MINUTES

40 LiAI

41 60

40

30 1 12 30 1 30 1 30 '1 60 1 60 1 120

TIM E IN MINUTES

4'

'.!

-"_ __'ft,
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Figure 14

U.S. NAVY RECOMPRESSION TREATMENT TABLE 2*

1. Use--treatment of paiti-only decompression Total
sickness when oxygen is Avail ble and pain DphTime Bvký,thing elapsed time
is relieved at a depth greater than 66 feet. (Lft) (meters) (min) mdia_ (hours) (miq)

(2. Descent rate--25 ft/mmn. 165 50 30 Air 30
140 43 12 Air 43

3. Ascot rate--I minute between stops. 120 37 12 Air 56
100 30 12 Air 1 9

4. Time at 165 feet--includes time from 80 24 12 Air 1 22
the surface. 6C 18 30 Oxygen 1 53

*U Nv DvngMaul 158.50 15 30 Oxygen 2 24
*US ayDvn aul(98.40 12 30 Oxygen 2 55

30 9 60 Oxygen 3 56
30-0 9-0 5 Oxygen 4 1

DESCENT RATE 25 FT/MIN

iso ASCENT RATE I MIN BETWEEN STOPS18I
160 TOTAL ELAPSED TIME 4 HOURS 1 MINUTE

140 D AIR

120 LU OXYGEN

&. 100

w60-

V 40

20

30 1 12 112 112 1121 30 1 301 30 1 60 5

TIME IN MINUTES
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U.S. NAVY RECOMPRESSION TREATMENT TABLE 2A0
(AIR TREATMNT,

I. Us i--treatment Of pain-onty decompression Total
sickness when oxygert Cannot be used and ephTime Breathing elapsed time
pain is relieved at a depth greater than (ft) (meters) Nhurs)(min, MidJ6 (hou.3)(min)

66~165 60 30 Air 30
.Descent rate--25 ft/min. 140 43 12 Air 43

120 37 12 Air 56
3. Ascent rate.-I i ni between stops. 100 30 12 Air 1 980 24 12 Air 1 224. Time at 165 feet-.-o.cludes time from the 60 18 30 Air 1 53

6u~~ 0 15 30 Air 2 24
________40 12 30 Air 2 55
*US ayDvn aul(98.30 9 2 Air 4 56*US.NayDiin Mnal(158.20 6 2 Air 6 57

'10 3 4 Air 10 58
10-0 3-0 1 Ai r 10 59

DESCENT RATE 25 FT/MIN

ASCENT RATE I MINUTE BETWEEN STOPS

140- TOTAL ELAPSED TIME 10 HOURS 59 MINUTES

120-

too-L

so-1

Go-2 ~11 IEI 1  IUE SO t 1 0 2 0

50,'

40I
30~
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Figure 16

U.S. NAVY RECOMPRESSION TREATMENT TABLE 3*
(AIR TREATMENT)

1. Use--treatment of serious symptoms when Total

oxygen cannot be used and symptoms are Depth Time Breathing elapsed time
relieved within 30 minutes at 165 feet. (ft) (meters) (hours)(min) meda hours) (min)

2. Descent rate--25 ft/min. 165 50 30 Air 30
140 43 12 Air 43

3. Ascent rat4-,1 minute between stops. 120 37 12 Air 56
100 30 12 Air 1 9

4. Time at 165 feet--includes time from s0 24 12 Air 1 22
surface. 60 18 30 Oxygen 1 53

(or air)
*US. Navy Diving Manual (1958). 50 15 30 Oxygen 2 24

(or air)
.40 12 30 Oxygen 2 55

(or air)
30 9 12 Air 14 56
20 6 2 Air 16 57
10 3 2 Air 18 58

10-0 3-0 1 Air 18 59

DESCENT RATE AS FAST AS POSSIBLE

ASCENT RATE I MINUTE BETWEEN STOPS

IGO-
TOTAL ELAPSED TIME 18 HOURS 59 MINUTES

140

"~ IO-

40

120-

5 V/

I0

30 112•1 12 t 12 1 t2 1 30 t 30 t 301 0 1 120 t2O 1

TIME IN MINUTES

-. MUM"
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U.S. NAVY RECO14PRESSION TREATMhEIT TABLE 4*
(AIR TREATMENT) .

1. Use--treatment of serious symptoms or Total
gas embolism when oxygen cannot be used . Depth Time, Breathing 'elapsed time
and when symptoms are not relieved within (ft) (meters) (hours)(min) media (hours)tmin)
211 min~utes at 165 feet.

165 50 30-90 Air 1 30
2. Descent rate--25 Wtain. 140 43 30 Air 1 1

120 37 30 Air 2 23
3. Ascent rate--I minute between stops. 100 30 30 Air 3 3

80 24 30 Air 3 34
j"4. Time at 165 feet--includes time from ~ 18 6 Air 9 35

the surface. so 15 6 Air 15 36
- ~40 12 6 Air 21 37

30 9 11 Air 32 38
*U.*S. lavy Diving Manual (1958).30 9 1Oge 33 8

(or air)
20 6 1 Ai r 34 39y~20 6 1 Oxygen 35 39

(or air)
10 3 1' Air 36 40

10 3 1Oxygen 37 40
(or air)

DESCENT RATE AS FAST AS POSSIBLE

165 ASCENT RATE 1 MINUTE BETWEEN STOPS

140.4
140 ~TOTAL ELAPSED TIME 37 HOURS 41 MINUTES (INCLUDING 11/a HR AT 165 T

120 [ AIR

to-OXYGEN .K

40
30

tot

30

wnT n An mn mi n mlin mlin mlin min Mir,

ijTIME IN HOURS EXCEPT WHERE NOTED

i J
N,~

4
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F'"URE 18

U.S NAVY RECOMPRESSION TREATM.ENT TABLE 5 (OXYGEN TREATMENT)*

1. Use--treatment of pain-only decompression sick- Total
neSS when oxygen can be used and symptoms are Depth Time Breathing elapsed time
are relieved within 10 minutes at 60 feet. (ft) (meters) (m• )da (hours) (mmd)
Patient breathes oxygen from the surface.

60 18 20 OXygen 20
2. Descent rate--26 ft/mn. 60 18 $ Air 26

60 18 20 Oxygen 45
3. Ascent rate--I ft/min. Do not compensate for 60-30 18-9 30 oxygen 1 15

slower ascent rates. Compensate for faster 30 9 5 Air 1 20
rates by halting the ascent. 30 9 20 Oxygen 1 40

30 9 5 Air 1 45
4. Time at 60 feet--begins on arrival at 60 feet. 30-0 9-0 30 Oxygen 2 16

5. If oxygen breathing must be interrupted, allow
r 15 minutes after the reaction has entirely sub-

sided and resume schedule at point of interruption.
6. If oxygen breathing must be interrupted at 60 feet,

switch to Table A6 upon arrival at the 30-foot stop.

7. Tender breathes air throughout. If treatment is a
repetitive dive for the tender or the table is
lengthened, the tender should breath oxygen during
the last 30 minutes of ascent to the surface.

*U.S. Navy Diving Manual (1975).

EAIR
i OXYGEN

DESCENT RATE 25 FT/MIN
./ASCENT RATE I FT/MIN i

60 " TOTAL ELAPSED TIME 2 HOURS 15 MINUTES
(NOT INCLUDING DESCENT TIME)

50

40 -

30

S20 -

2,4 20 5 2,0 0 5 20 5 30

•!, TIME IN MINUTES

AA
L .:



FIGURE 19

U.S. NAVY. RECOMPRESSION TREATMENT TABLE 6A (OXYGEN TREATMENT)*

1. Use--treatment of gas embolism when oxygen TotalScan beuused anJ symptoms are relieved within " Depth . Time Breathing elapsed time
-15'minuts at 165. feet. (ft) (meters) 1 media (hours)(min) j

2. Descent. rate--as fast as possible. 165 50 15 Air 15
S165-60 50-18 4 AOr 19xg2

3. Ascent rate--I ft/min. Do not compensate for 60 is 20 Oxygen 29
slower ascent rates. Compensate for faster 60 18 5 Air 44ascent rates by halting the ascent. 60 18 20 Oxygen 1 4

60-30 18-9 30 Oxygen 1 34
4. Time at 165 feet--includes time from the 30 9 5 Air 1 39

surface. 30 9 20 Oxygen 1 59
30 9 5 Air 2 4

5. If oxygen breathing must be interrupted, allow 30-0 9-0 30 Oxygen 2 34
15 minutes after the reaction has entirely sub-
sided and resume schedule at point of interruption.

6. Tender breathes air throughout. If treatment is

a repetitive dive for the tender or the table is
lengthened, the tender should breathe oxygen during
the last 30 minutes of ascent to the surface.

*U.S. Navy Diving Manual (1975).

DESCENT RATE AS FASl AS POSSISLE

ASCENT RATE 26 FT/MIN

165 TOTAL ELAPSED TIME 2 HOURS 34 MINUTES

EAIR
140 -

" OXYGEN
120

1I00 I
0ASCENT RAME FT/MIN

Go-!

60

40

40
20 5 20 5 30
TIME IN MINUTES

.i
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FIGURE 20

* U.S. MAY RECOMPRESSION TREATMENT TABL.E 6 (OXYGEN TREATMENT)*

1. Use-.truatment of decompression sickness Total
when oxygn can be used and symptom are not Depth Time Breathing *lapsed time*
relieved within 10 miautes at 60 feet. Patient (ft) joeters) (itn) Weigahus)M
breathes oxygon from the surface.-

60 18 20 OXygn 20
2,. Descent rate--25 ft/sin. 60 18 5 Air 25

60 18 20 O~gh45
3. Ascent rate--I ft/sin. Do not compensate for 60 18 6 Air, so

slower ascent rates. Compensate for faster 60 i8 20 OWygN 1 10
rates by halting the ascont. 60 18 5 Air 1 15

60-30 18-9 30 Oxygen 1 45
4. Time at 60 feet--begins on arrival at 60 feet. 30 9 is Air' 2 0

30 9 60 Okygen 3 0
6. If oxygen breathing must be interrupted, allow 30 '9 15 Air 3 i5

15 minutes after the reaction he* entirely 30 9 60 Oxygen 4 15
subsided and resume schedule at point of Inter- 30-0 9-0 30 Oxygen 4 45
no~tion.

is a repetitive dive for the tender or the
table is lengthened, the tender should breathe
oxygen during the last 30 minutes of ascent to I
the surface.

*U.S. Navy Diving M'anual (1975).

SOXYGEN

ElAM

50 TOTAL ELAPSE TME A HOURS a5 MIUMU1
(HOT W4CLUD04G DESET TiME)

~30

to

2. 2 5 20 1 20 5 30 Is 0 1 60 30



28 FIGURE 21

U.S. NAVY RECOMIRESSION TREATMENT TABLE 6A (OXYGEN TREATNNT)*

1. Use--treatment of gas embolism when oxygen Total
can be used nd symptoms moderate to a mjor Depth Time Breathing elapsed time
extent within 30 minutes at 165 feet. (ft) (metersl) m) i .a i4t..

2. Descent rate--is fast as possible. 165 so 30 Air 30
165-60 50-18 4 Air 34

3. Ascent rate--I ft/mmn. Do not compensate 60 18 20 Oxygen 64
for slower ascent rates. Compensate for 60 18 5 Air 59
faster ascent rates by halting the ascent. 60 18 20 0g 1 19.60 Is 6 Air 1 244. Timp at 165 feet--includes time from the 60 18 20 oxygen 1 44
surface. 60 18 2 Ayr 1 49

60-30 18-9 30 Oven 2 19

5. If oxygen breathing must be interrupted, allow 30 9 15 r 2 34
15 minutes after the reaction has entirely sub- 30 9 60 0xyen 3 34
sided and resum schedule at point of interrup- 30 9 15 Air 3 49
Sims. 30 9 60 Oxygen 4 4930-0 9-0 30 Oxq 5 19

6. Tender breathes air throughout. If treatment 0s -O1
a repetitive dive for the tender or the table is
lengthened, the tender should breathe oxygen
during the last 30 minutes of ascent to the
surface.

*U.S. Navy Diving Manual (1975).

...CuMT MATS AS FAST AS PO~SS

ASCENT RATE 26 T/M I
65 -TOTAL ELAPSED TWA[ 5 HOURS 19 MINUTES

540 O•7 OX~vowF1AM
120 -

204

120 30 4 20 3 20 5 20 5 30 15 60 15 60 30
TAU IN MINUTES•



U.S. NAVY TREATHENT PROCEDURE FOR DFCOMPRESSIOI4 SICKNESS
OCCURRING& ON SATURATION DIVES*

1. Use--for treatment of decompression sickness Standard Saturation Decompression
maifstdas musculdpkaletal pain only. Depth Rate

2.Procedure--recompross in increments of 10 faet
at5 ft/min until distinct improvement is indicated 1600-200 6

by the diver. Recoumpression moretuni 30 feet is 200-100 S
usually not neceiury and causes increasing pain in 10040 4
SA caes4 50-0 3

3. During recompression and at treatmnt depth, a troat-
ment mixture may be gven by mask to provide an oxygen
ýpartial pressure of .5to 2.6 &to, Pure oxygen may be
used at treastment depths of 60 feet or less. Interrupt
'the mask treaboot, every 20 minutes with 5 minutps of
breathing the Chador atmosphere.

4. Treat serious deaprsin sickness that meults from
#a excursion ascet bi mmediate recomreusion at 30 fvit/ n*
to at least the deth from which the excarsion ascent originated.
If there is not complete relieflat that depth, recompression
should continue deeper until relief is accomplished.

5. Remain at the treatment depth a minimum of 12 hours in serious
decompression tickness and a minimum of 2 hours in p-Lin-only
"dCompression sickness. kazooe the standard saturation decom-
pression schedule from the treatment depth.

*U.S. Navy Diving planual (1975).
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TEKTITE I i1M 11 TUCAlNINT AI ENUMU C DICOIMSION .>**. "IM
S~aw=U FOR A 42- TO 50400? SAIMATION DIyg ..

#4eneats *4 might dseveop dw*"rssten tick- _4t ~ rthu lpe t
wses'dws to oueromm~y sorfacimg. SatvUfttp IflLu") Ihwrsk(al. ..Jii..(4o's~
gee Mixture wee 0 00-1%

1. 0.Sct rate.-as fast asthe petisetwtowrs 56 -710 Air
can tolerate. so is .20 4M A 1(0

45 14 '20 Ai1 -3
3. Ascoat rats--i miii/ft on Use sa ga as bathed 40 14 20 OK"2 0

atthe prviu stp is a IAr1i

tine. 6 0 Ar6 6

"achmam MW Smith (197*). 60 1 2 Ai5 10
10 3 21 oxg" 10 0
10 3 .2yms 1 30 A1ir 13 35

5 2 114 35
5-24S 11~ 14 40

Utoas I= Om ft RhulatIoet 4 hours SO minutes
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TEKTITE 11 TREATMENIT AND KRUN•FJCY CgOMC1PISSION M•OULEFOR TKE 100-FOOT SATURATION DIVE* Procedure

I. Use--for tretment of individuals who might develop 1. Recompress diver to 165 ft in the Deck
decompression s€ck"15s due to amergency surfacing, OecMpresslon Chmber immediately in an air-

2. Descent rate--4s fast as the patient Od tenders 2. bf fall ritmo r or stabiliztion occurs
can tolerate. within 16 minutes, proceed to Step S herein.

3. If diver's condition does not stabilize
*eckman and Smith (1972). or if it continues on a downhill course, further

recoMpress him to 200 ft and change breathing
mixture to 90% te=10% 0 If stabilization or
recovery results fro &s proceduro, proceed to
Step 5.S4. If procedures of Step 3 are unavailing
in producing stabilization or recovery of the
diver, further recampress him to 250 ft and
maintain 90% H-e-lO 0 breathing mixture.

5. Keep diver 24Whours at the pressure
treatment that halted or reversed symptoms. Ad-
Just 0, percentage to normoxic value within
4 hWA.

6. Decompress diver to 70 ft at the rate of
24 min/ft. M10aintain the normoxic breathing
mixture.

7. Follow regular 100-ft decompression
schfdule from 70 ft to surface pressure. Switch
to air breathing if diver was breathing N 2 O-
previously. Otherwise, he must remain on th
ormoxic Noe-O mixture interspersed with periods

of breathing ?OR% 02 as prescribed in Figure 22.

TI. -.

I:
~:1

.1
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"FIGURE 95

ROYAL NAVY 1943 RECOMPRESSION TREATNENT PROCEDURE*
1. Use-Treatment of any dKcompression Total

Ssickness symptoms. For pain-only Depth Time Rate Breathing elapsed time
s)yptoms, cmpress to the depth of (ft) (meters) (hours)(min) (ft/mi, media (hours)(min)
relief. For cases involving par*- -
lysis and other CNS involvment, 225-202 68-61 2.5 9.0 Ai r 11.5
compress to the highest pressure 202-169 61-51 , 7.5 4.5 Air 19.0
available. Start tedecmpres- 169-135 51-41 15.0 2.3 Air 34.0
slon according to e fnllowing 135-101 41-31 22.5 1.5 Air 56.5
schedule when relief is obtained 101-67 31-20 45.0 .75 Air 1 41.5
or after 1 hour, whichever comes 67-34 20-10 1 15.0 .45 Air 2 56.5
first. 34-0 10-0 2 .28 Air 4 56.5

2. Descent rate--8 meters (m) per In the event of persistent symptoms increase the last three travel times:
minute (25 ft/min),

101-67 31-20 1 .56 Air; 1 56.5
3. Ascent rate--see table provided. 67-34 20-10 1 30 .37 Air 3 26.5

34-0 10-0 2 30 .22 Air s 56.5
"4. Tim at maximum treatment pressure

does not include compression time.

I *SoI rcewnkI•m n

I ,,,

220- TOTAL ELAPSED TIME DEPENDINGa,, r4 hwn 56.5 mln~at
" l\•-'200MI ON THE FINAL ASCENT "-TES .. s. . ,..

" , 4.5 FTMIN

~16

240

0, 
-o-.5OTMI

S. T5 FT/MIN

s00 0.-9 FT/MIN ON TEFNLACN Ah 5.mnueI

SIl 0 I•.45 O./lT/

Go-~~~03 III I I I• _•FT/MIN

40

20]_t 0-228 /..--.J T/MA i-I
*o- oO0.2 FT/TMN60

, 0 60 &O S V5 22.5 45-60 75-90 120-150

TIME IN MINUTES

I4.

I'

, . ; . • . .. . .. .I



FIGURE 26 33

DECOMPRESSION SICKNESS *

JOINT PAIN ONLY JOINT PAIN PLUS A SERIOUS
MORE SERIOUS SYMPTOM SYMPTOM ONLY

7"I..
IF 02 AVILDE IF 02 NOT AVAILABLE

g 11" AIR- "m

If co m il it coml• ete relief officerical
"In t0 i O In 10 minutes

ofcrare avoilable
In 10 minutes I In I0 minvisseils

t AIR 50m

1! if elief not compiete- -- 1-

If complete relief In 1pcInlot*, 161 62 1
In 10 minutes I s'

If specilist medIcal
AIR IaM If complete reliefI.. !-In 30 minutes

If complete relief if relief not complete In
In 10 minutes 10 minutes Inform speclalist If relief 4ot complete

IIn 30 minutes
If complete reliefIn30 Minutes

If 01 Is available If specialist medical

officer ovellabloe
I

If O0 Is not available

FIG. 5511. DECOMPRESSION CHART *From: Ministry of Defen (Royal Navy) Diving Manual
( 1972 ). Tl o o s

[] British Recomproslon Treatment Table To B. Used.4

1i!II,
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FIGURE 27

ROYAL NAVY TABLE 61--AIR RECOMPRESSION TH4ERAPY*

LiA 1, Use--treatment of pain-only decompression Total
sickness when oxygen is not available Depth Time Breathing elapsed time
and when pain is relieved within 10 minutes (ft) (meters) (hours)(min) media (hours)(min)
at or less than a depth of 20 meters (66 ft).

66 20 10 Air 12
2. Descent rattn--at a rate of approximately 98 30 30 Air 43

10 rn/mi (33 ft/mmn). 79 24 12 Air 1 0 1
59 18 30 Air 1 35

3. Asetrate--5 minutes between stops. 49 15 30 Air 2 10
39 12 30 Air 2 45

4. Time at 30 meters (98 ft) does not include 29 9 1 Air 3 s0

the compression time or the time at 20 meters, 20 6 1 Air 4 5
__0__0__3-0_ 5 Air 7 5

*Royal Nay ivngMnual (1972).

DESCENT RATE 10 m/MIN (33 FT/lAIN)

W4H
if ENT RATE $ MINUTES BETWEEN STOPS

too-

80- TOTAL ELAPSED TIME 7 HOURS 5 MINUTES

S60- AIR

¶ E 40-
20-

02
2 10 1 30 512 5 30 530 5 ýO5 60 5 60 5 120 5

TIME IN MINUTES
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FIGURE 28

ROYAL NAVY TABLE 52--AIR RECOMPRESSION THERAPY*

1. Use--treatment of pain-only decompression Total
sickness when oxygen is not available Depth Time Breathing elapsed time
and pain is not relieved with 10 minutes (ft) (meters) (hours)(min) media hours)(mn)at or less than 20 meters (66 ft), but does .... . .. ed -
have relief within 10 minutes at 50 meters 66 20 10 Air 12
(164 ft). 164 50 30 Air 45

138 42 12 Air 1 22. Descent rate--at a rate of approximately 118 36 12 Air 1 19
10 m/min (33 ft/mim), 98 30 12' Aiv 1 36

79 24 12 Air 1 533. Ascent rate--5 minutes between stops. 59 18 30 Air 2 28
49 15 30 Air 3 3 II4, Time at 50 meters (164 ft) does not include 39 12 30 Air 3 38 "the compression time or the time at 20 m (66 ft). 30 9 2 Air 5 43
20 6 2 Air 7 48

*Royal Navy Diving Manual (1972). 10 3 2 Air 9 53
10-0 3-0 5 Air 9 58

DESCENT RATE 10 m/MIN (33 FT/MIN)

164-
ASCENT RATE 5 MINUTES BETWEEN STOPS

140.

120-
.l TOTAL ELAPSED TIME 9 HOURS 58 MINUTES

100 "

608 I
40

20II
2 10 3 30 5 12 5 12 5 12 5 I12 5 0 5 30 5 305 120 5 120 5 120 5

TIME IN MINUTES

A !ýi4
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ROYAL NAVY TABLE 53--AIR RECOMPRESSION THERAPY'

1, Useo-treatmen' Mf joint pain plus A more Total
serious symptW. of decompression sickness Depth Time Breathing elapsed time
when oxygen is not available and lymptoms (ft) (mtO •r (hours) (min)
are relieved within 30 minutes &t or less
than 50 moteors (164 ft). 164 50 30 Air 35

138 42 12 Air 52
2. Descent. rate--(a) in mild cases, at a rate of 118 36 12 Air 1 9

approximattly 10 m/min, (b) in serious cases 98 30 12 Air 1 26
as fast as can be tolerated by the patient. 79 24 12 'ir 1 43

59 18 30 .,ir 2 18
3. Ascent rate--4 minutes between stops. 49 15 30 Ai," 2 53

39 12 30 Air 3 28
4. Time at So meters (164 ft) does not include 30 9 12 Air 15 33

the compression time. 20 6 2 Air 17 38
10 3 2 Air 19 43 I

Royal Navy Diving Manual (1972). 10-0 30 5 19 48

DESCENT RATE 10 m/MIN (33 FT/MIN)

ASCENT RATE 5 MINUTES 8ETWEEN STOPS

164

140 TOTAL ELAPSED TIME 19 HOURS 48 MINUTES

100-

60

40 0

5 30 5W 5 12 5 2 512 530 5 0 5 30 5 12h 5 2h 5 2 h

TIME IN MINUTES EXCEPT WHEAE NOTED(h HOUR)

I(
Ii

--- • . . • - . .
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FIGURE 30

ROYAL NAVY TABLE 54--AIR RECOMPRESSION THERAWY

1. use--treatment of 4oiot pain plus a more Total

serious symptem of decompression sicknesI Depth Tine Breathing elapsed time

Whon oxygen Is avatlebla and symptoms are (t eer (hoq rsl"min) media (orsimn

no eivdwithin 30 minutes At Or leS$s6 02 i
thin 50 moters (164 ft). so 6 Air 2 40

138 42 > r2 4

2, Descent rate--(a) in mild cases% tompress at 118 36 30 Air 3> i5

a rate of appeoxiruately 10 m/min; Wb in 98 30 30 Air 3 50

serious cases, compress as fast as can be 79 24 30 Air 4 25

tolerated by the patient. 59 I8 6 Air 10 30
49 16 6 Air 16 35

30 9 11. Air 33 45

4. Time at 60 meters (164 ft) does not include 30 9 1 Oxygen 34 45

the compression time. to 6 1 Air 35 to
20 6 1 OKYgen 36 so

10 3 1 ki r 3? 55

*Ro~yal Navy Diving Manual (1972). 10 3 1 Oxygen 38 55
10-0 3-0 5 Oxygen 39 0

41SCINT RATE 10 m/MIN (33 WMINlt)

ASC14T RATE 5 MINUTtS S1WINIE STOPS

(64 TOTAL ILApSiD TIMt 39 HOURS

140 AIR

S120

100

0 5 t Zh 305305 30530 5  6h 5 6h 5 h 5 hW Bt h 5 h th5 h 11

TIME IN MINUTES EXCEPT WHERE NOTED

(h' HOUR)



-.71- .771 'T-.11 M-.IV M . . . .

38
FIGURE 31

ROYAL NAVY TABLE 55--AIR RECOMPRESSION THERAPY*

1. Use--treatment of joint pain plus a more Total

serious symptom of decompression sickness Depth Tiwe Breathing elapsed tim

when oxygen is not available and the symptoms (ft) (meters) (hours)(min) meda hours)(ml

are not relieved within 30 minutes at or less
than 50 meters (164 ft). 164 50 2 Air 2 6

138 42 30 Air 2 40

2. Descent rate--(a) in mild cases, compress at 118 36 30 Air 3 15

a rate of approximately 10 m/min, (b) in 98 30 30 Air 3 50

serious cases, compess as fast as can be 79 24 30 Air 4 v5

tolerated by the patient. 59 18 6 Air 10 30
49 1i 6 Air 16 35

3. Ascent rate--S minutes between stops. 39 12 6 Air 22 40
30 9 12 Air 34 45

4. Time at 50 meters does not include the 20 6 4 Air 38 50

compression time. 10 3 4 Air 42 55
10-0 3-0 5 Air 43 0

*Royal Navy Diving Mlnual (1972).

DESCENT RATE 10 m/MIN (33 FT/MIN) !

I.
164- --- ASCENT RATE 5 MINUTES BETWEEN STOPS

A140 -TOTAL ELAPSED TIME 43 HOURS

120 -

100
s o I ,

60 "

40

20

5 2h 530530530530 5  6h 5 6h 5 6h 5 12h 5 4h 5 4h5

TIME IN MINUTES EXCEPT WHERE NOTED

(h HOUm)
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FIGURE 32

ROYAL NAVY TABLE 61--OXYGEN RECONPRESSION THERAPY "

Use--treatment of pain-only decompression Total t

.'sitkness when oxygen is available and pain Depth Tim Breathing elapsed tim

As re1tdvSd'iithin 10 minutes or at less (ft) (meters) i) media (hours)(min)l
than 18 meters (59 ft), or for serious symptoms
when a special.ized medical officer is present. 59 18 20 Oxygen 22

2. Descent rAte--compress to 18 meters in I or 2 59 18 0 Oxygr 47
59 18 20 Oxye 47

minutes with the patient breathing oxygen. 59-30 18-9 30 Oxygen 1 17

3. Ascent rate--decompress between stops on oxygen 30 9 0 Airge 1 22•,30 9 20 Oge 1 42

at the rate of 0.30 m/min (0.98 ft/min). 30 9 5 Air 1 47
30-0 9-0 30 Oxygen 2 17

4. Ttoo at 18 meters does not include the
compression tiMe.

*Royal Navy Diving Manual (1972).

s - .DESCENT RATE 9 m/MIN (30 FT/MIN)

60- ASCENT RATE 0.30 m/MIN (I FT/MIN)

TOTAL ELAPSED TIME 2 HOURS 17 MINUTES I

40 OXYGEN

20_

02 20 5 20 30 5 20 5 30

TIME IN MINUTESI



40 FIGURE 33

ROYAL NAVY TABLE 62--OXYGEN RECOMPRESSION THERAPY*

1. Use--treatment of pain-only decompression Total
sickness when oxygen is available and pain Depth Time Breathing elapsed time
is not relieved within 10 minutes at 18 meters (ft) (meters) (min) miae.lte. (hours)(min)
(59 ft) or for serious symptoms whn a specialized
medfcal officer is present. 59 18 20 OAxr 2259 is 5 Ai 27

2. Descent rate--compress to 18 meters In 1 or 2 59 18 20 Oxygen 47
minutes with the patient breathing oxygen. 59 18 5 Air 52

59 18 20 Oxygen 1 12
3. Ascent rate--decompress between stops on oxygen 59 18 5 Air I I7

at the rate of 0.30 in/mn (0.98 ft/mmn). 59-30 18-9 30 Oxygen 1 47
30 9 15 Air 2 2

4. Time at 18 motors does not includa the compression 30 9 60 Oxygen 3 2
time. 30 9 15 Ar3 17

30 9 60 Oxygen 4 17
*Rya av OvngInul 172•30-0 9-0 30 Oxygen 4 47

DESCENT RATE 9 m/MIN (30 Fr/MIN)

ASCENT RATE 0.30 m/MIN (1 FT/MIN)

TOTAL ELAPSED TIME 4 WOURS 41 MINUTES

40 EA
OXYGEN

5 20-

20 oN MNUT
0 5.205205 60 15 60 30

TIME I IUE



FIGURE 34

ROYAL NAVY TAKE 71-.NOOIFIO AIR
RECOMIeESSION TAKLE*

1. Use--trtamnt of any decampres- TotalSiam s~iptam in lieu of the air Depth Tim. Rate Ireathiio elapsed timSc rste the r if$ pe- a....R.. l in) eatg m awi t dl. 230 70 -- Air 37
230-207 7043 7 60 Air 442' DO. W t rate--1O u/Nin (33 Mtasin), 207.167 43-51 2 6 Air 2 44167-125 51-39 4 3 Air 6 44

3. Ascent r~t&--Cohtinuous bleed at 128-95 39-29 5 2 Air 11 44t rates shoMn below. 96-"6 29-20 6 1.5 Air 17 44
C64 13 20-10 10 1 Air 27 444. Time at the maximum pressure does 33-0 10-0 20 0.5 Air 47 44

not irclude the copression time.
•'5. Maxima pressure--mgy be less own

Sthat shWN• In the table below-, it
Sd40WAs on the working pressure of

•,• avai lable chamber.

;•:!,6. OxYW~--i"Y be administered peirod-
ically to selected cases as a/vsimW

•, *R~o~yal Navy Diving Manuel (1272).

OW T -T• A I 10 W ,N (3 D/A 1)
240-

ASK"? RAWI

2200

3m 1/h
(to? f/h

Wo o

20 20 /..

TWA*

I,-0

3 It/



42 FIGURE 35

ROYAL NAVY TABLE 72--MODIFIED AIR

1. Use--treatment of any detompres- Total0slon symptoums in lieu of the air Depth Time Rate Breathing elapsed time

submarine survivors is required. 128-95 39-29 52Ai 0 4

2. Descent presue--0may be l(33 fthain 663101 0 i 6 4

the ate shown i h al below. 5

6. Oitygen--inay be administered period- I
ically to selected cases as advtsed
by the medical officer.

*Royal Navy Diving Manual (1972).

DESCET RATE 10 m/MI (33 FTAMIN)

164 A~T RA~hTOTAL ELAPSED TIMA 46 HOURS 43 MINUTES r
3 rn/h

140 (10 FT/h)

~,6 120(7 FT/h)

400

so (5 T/h

60 2h5 0m h 6hlh20 h

40 (3 TT/h

(hOi HOUR (2 FT/I



FIGUE 36 
¶3

ROYAL NAVY TABLE 81--EHERG&ENCY THERAPY IN
THE WATER*

1. Use--when emergency recpression is Total
necessary and has to be carried out Depth Time Rate Breathing elapsed time
In the water because no conpretion (ft) (mlters) (hqirs)(min) min/meter media (hours)(Michinbe~r is available.".... -'

98 30 5 - Air 6
2. Descent rate--epproxlsetely 30 98-66 30-20 45 4.5 Air 51

*/win (98 ft/inl). 66-33 20-10 1 20 8 Air 2 11
33-0 10-0 9 30 15 Air 4 41

3. Ascent rate--continuous ascent at
the rates showr.

4. Time at maximum pressure does not
Include the descent time.

ARDyal NAVY Diving PAnUal (1972).

-- SCET RATE 30 m/MIN (96 FT/MIN)
100 ASCENT RATE

I m/4 MIN

(.73 FT/MiN) TOTAL ELAPDSE TiME 4 HOURS 41 MINUES

AJE

60-

I m/S MIN i
(.41 FT/ MIN) :

40-

IrM/15 MIN

20- ( 2 FT/MIN)

S!~ii

0

TIMEK IN MINUTE
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OftL ThERAEUTIC OCCOKRSSION FUN

1. Usel--treatment of decOmression Depth Time Rate Oreathing Total 1
sickness occw'rifgg daring the t (mts) (or)m) fth rmde los tedecomression from a helloit.
QXO&'l~ dive. We~ehls usring b 5 3 - 12 %WA2 DeenS upon
pure helium (o*gen partial ps- 450-180 137-5S 22 30 12 He0 the treat-
sureis kept betweenO0.2andO0.6 160-30 55640 5 0 to NO-09 ment depth
atmspharts absolute (ATAj) to 130-90 40-27 5 0 8 2~.O
the depth of cvolite rel of of *0 7-8 5 06N0 2
symptom, wait 30 minutes at 60-40 18-12 5 0 4 Iie-02alccordancu to the following table. 10-0 3-0 5 0 2

2. Descent rate--IC rn/in (33 ft/mmn).L
3. Asicent rate--as noted below.
4. Time at the maids. pressure does

not include the Compression time.

**ft 4elim Diving Tables (19M).

'-3.66 rn/h cia fl/h)

OXV0M PMTAO PUMIW 0.2- 0,6 ATA

-3.60 r/h (12 ft/h)2.

'-3. n/ (oat/h) j4f
22 h30Moll 5h 5h Sh 5h 10h 5h

" I OMOW MCAPT WHM~ NOTIO

AI
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FIGMJB 38

CIRIA UNIERMATER ENGINEERING TABLE 5--
OXYGEN RECWqPRESSION THERAPY*

1, Use--tftatment of decompression Total
sickneiss occurring during or after Depth Time Rate Breathing elapsed time

r a h'eott-oxy-gen 41"di. For divers (ft) (motors) (hours)(min) (ft/howl media (hours)(min)
whose symptoms begin at atmospheric

,pressure, the initial recompression > 450 >137 -- 8HeJ Depends upon
should be with air to 60 feet 450-330 137-101 20 6 He-0 the
(18 a). If full relief does not 330-250 101-76 20 4 e- starting depth
occur within 10 minutes at 60 feet, 250-160 76-49 30 3 He-0 2
further recompression is immediate, 160.20 49-6 70 2 14e-02
ly re*quired, Further recompression 20-0 6-0 20 1 fw4-V

,iS dowe with helium (oxyge partial
pressure is kept betxee 0.2 nd
0.6 ATA) and is to the depthof
cplete relief. Following 30 min-
utes at the depth of relief, decom-
prossion is a•cordip to the table
provided.

2. Descent rate--lO u/in.

3. Ascent rate--see table provided.

4. Time at maxima pressure does not
include the compresSion time.

*CIRIA Oxy-Holium Diving Tables (1970).

AIcMT OAT&

04 FT/h (24 r Th)

400
G- FT/h ( r/h)

-i *~ FT/h M PARTIA MUMSSIR 0.2 - 0.6 ATA
4T/ FT 11. ih

200~~0, rn/h) 0- Mh

203
0 1h) .R

20 h 20 h 30h70 h20I
½>*,, N 1OU
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46: FIGURE 39

FPLCJ NAVY RECOWRESSION TREAThENIT TABLE I(GEN 1962)*

1. Use--treatment of mild decompression Total"sickrass when oxyena Is available. Depth Time Breathing elapsed time
ift) (meters) (mm) media (hours)(min)2. Descent rWt6-10 mlain (33 ft/min). -

98 30 30 Air 333. Ascant rate-4 min/m (1.6 ft/mmn) between 79 24 15 Air 1 0
stops. 59 18 20 Air 1 32

59 18 10 Oxygen 1 42
4. Time at 30 meter (98 ft) does not 49 15 15 Air 2 3

include the compression time. 49 16 15 Oxygen 2 18
39 12 5 Air 2 29

*6ERS (194). 39 12 25 Oxygen 2 5430 9 30 Oxygen 3 3020 6 20 Oxygen 3 56 -
10 3 5 Oxygen 4 7

10-0 3-0 5 Oxygen 4 12

DESENT RATE 10 m/MIN (33 FT/MIN)
I00-

ASMT RATE 2 m/MIN (1.6 FT/M1N)

0o- TOTAL ELAPSED TIME 4 HOURS 12 MINUTES

G o- i

K40 L
320 K

3 30 1215122010615156525 6 30 6 20610

lM IN MINUTES

i'

:3

l1
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FIGURE 40

FRENIC NAVY RECOWPRESS104 TREAThENT TABLE 2
(GERS 1962)*

1. Use--treatment of mild to moderate decompression Total
i •sickness when oxywn is available. Depth Time Breathing elapsed time

(ft) (Romet ) (min) media (hours)(MiA)4
2. Descent rate--O mi/min (33 ft/min). -

164 50 30 Air 35
3. Ascent rate--2 min/m (1.6 ft/mn) between stops. 138 42 15 Air 1 6

118 36 15 Air 1 33
4. Time at 50 meters (164 ft) does not include the 98 30 15 Air 1 60

compression time. 79 24 15 Air 2 27 *
59 18 20 Air 2 59

*GERS (1964). 49 15 15 3 3049 16 is Ar 3 30
49 16 15 0 n 3 55
39 12 5 ~rn 4 6

'39 12 25 Oxygen 4 31
30 9 10 Air 4 47
130 9 50 Oxygen 5 3720 6 10 Air 5 5320 6 20 Oxygen, 6 13
10 3 20 Oxygen 6 39

10-0 3-0 5 Oxygen 6 44

Ki "

DESCENT RATE 10 m/MIN (33 FT/MIN)

ASET RATE 2 MIN/FT (1.,6 FT/MIN)
160 - -- '

140 TOTAL ELAPSED TIME 6 HOURS MINUTES

100 - • OXYGENI GO

:Go G -

IL 40

20

5 30 16 15 lt 52 t512I5 12 20 W06 It 15 65 25 6tO 50 6 tO 20 6 206

TIME IN MINUTES

'i
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FIGURE 41

FRENCH NAVY PECOMPRESSION TREATMENT TABLE 3
(GERS 1962)*

1. Use--,treatment of moderate to severe decom- Total
presslon sickness when oxygen is available, Depth Time Breathing elapsed time

. t (ft) (meters) (hours)(mtn) media (hours)(min)2. Descent rate--l0 m/min (33 ft;/mtn),
164 50 30 Air 35

3. Ascent rate--2 min/m (1.6 ft/min) between 138 42 15 Air 1. 6
stops. 118 36 15 Air 1 33

98 30 15 Air 2 0
4. Time at 50 meters (164 ft) does not include 79 24 15 Air 2 27

the compression time. 59 18 20 Air 2 59
59 18 10 Oxygen 3 9
49 15 10 Air 3 25
49 15 20 Oxygen 45
39 12 5 Air 3 56
39 12 25 Oxygen 4 21
30 9 6 Alternately 10 27

Air and Oxygen
30 minutes each

20 6 10 Air 10 43
20 6 50 Oxygen 11 33
10 3 10 AIr 11 49
10 3 50 Oxygen 12 39

10-0 3-0 5 3xygen 12 44

DESCENT RATE 10 m/MIN (33 FT/MIN)

16O- ASCENT RATE 2 MIN/m (1.6 FT/MIN)

140- TOTAL -LAPSED TIME 12 HOURS 44 MINUTES

120-

ElAIR
OXYGEN

Z60-

40

20 -
9.1,

5 30 1615 12 15121512 151220 6 120 6125 63030 30 30 30 30 303030So303030 6 1 50 6 1 50 5

TIME IN MINUTES EXCEPT WHERE NOTED

(h -HOUR)

ýwpw 11 1
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FIGURE 42

SFRENCH NAVY RECOMPRESSION TREATMENT TABLE 4

(GERS 1962)*

1. Use--treatment of severe decom- 
Total

presslon sickness when oxygen Depth Time Breathing elapsed time

is available. (ft) (meters), (hours)(09n media (hours)(mln) (hours)(min)

2. Descent rate--10 m/min (33 ft/mmn). 164 50 30-120 Air 35 2 5

138 42 30 Air 1 21 2 51

3ý Ascent rate-.2 min/m (1.6 ft/min) 118 36 30 Air 2 3 3 33

between stops. 98 30 30 Air 2 45 4 15
79 24 30 Air 3 27 4 57

4, Time at 50 meters (164 ft) does 59 18 4 Air 7 39 9 9

not include compression time. 59 18 2 Alternately 0 - 9 39 11 9
Air every 15 Ainn

49 15 3 Air 12 45 14 15

*GERS (1964). 49 15 3 Alternately 09- 15 45 17 15
Air every 15 thin

39 12 Alternately Air- 23 21

39 12 6 02 e21ry 30 m1n 21
30 9 6 Air 27 57 29 27

30 9 6 Alternately Air- 33 57 35 27
02 every 30 rain

20 6 10 2eAir 34 13 35 43

P0 6 50 Oxygen 35 3 36 33

10 3 10 Air 35 19 36 49

10 3 50 Oxygen 36 9 37 39

10-0 3-0 5 Oxygen 36 14 37 44

A I wl 
took 

444 
look 

4410*4 

"

4 ...

4 ,44 ,4i444•Ill~ IO 4*44 444 *4 I 444 bD 40 U*4 0 44) 4 4*40 44 4 04) 4 144

i ;7£14 46 low% 4. 
%k

a..4*.UCtPrimWmWA11 W
4l1 0 )

4 44L4

4... . . . .. . .. . . ..4 . . ... ,, )

•" ';', ":',: "'+'"/'t' ' , ,,'+,, '+'•+,,)+f!',,. , !'S':+/'++'+'++>" •Ii` +• ":i)1i + ' Mm~ld • • "r".• /•+••:•+*S•I .'
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FIGURE 43

FRENCH NAVY RECOMPRESSION TREATMENT TABLE 4A
(GERS 1962)*

1. Use--treatment of severe decom- Total
pression sickness when oxygen is Depth Time Breathing elapsed time
not available. (ft) (meters), (hours)(min) d(houhours)(mn

2. Descent rate--1O m/mtn (33 ft/min). 164 50 30-120 Air 35 2
138 42 30 Air 1 21 2 46

3. Ascent rate--2 min/m (1.6 ft/min) 118 36 30 Air 2 3 3 28
between stops. 98 30 30 Air 2 45 4 10

79 24 30 Air 3 27 4 52
4. Time at 50 meters (164 ft) does 59 18 6 Air 9 39 11 4

not include the compression time. 49 15 6 Air 15 49 17 10
39 12 6 Air 21 51 23 16
30 9 12 Air 33 57 35 22

(1964). 20 6 2 Air 36 3 37 28
10 3 2 Air 38 9 39 34

10-0 3-0 5 Air 38 14 39 39

m41 1 .......o tS

taWW MR I , Ab. VA Of,")

tMI W' NO41JW WOO M" 16016

th""I)

i .... . . ' " . . . . . . .... ... " ' " . .... . . ... . : '"" : • :" " :''......... .• . . . ... ...... .... ... . " ' .• .' " . ...... .. . . ... . ........ . . . . .. 'i;i• •"•
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FIGURE 44

FREN~CH NAVY AIR RECOMPRESSION TREATMENT TABLE

(GERS 1964)*Toa

1, Use--treatment of decompression sickness when 
Total

oxygen is not available or the patient cannot ~ Depth Time Breathing elapsed time

tolerate elevated oxygen partial pressures. (t (mer hosJilin, iiedi hoursi(mifid

2. Descent rate-l rn/min (33 ft/min). 164 613 3 Air 3 5
138 42 30 Air 3 40

3.Acn rt-Sminutes between stops. 124 3830 Air 4 15

il1 34 2 Air 6 20

4., Time at 50 meters (164 ft) does not include 98 30 4 Air 10 25

the compression time, 95 26 6 Air 16 30

72 22 6 Air 22 35

*GERS (1964). This appears to be one of two air 49 15 62 Air, 40 40

tables that were forerunners to the current GERS 39 12 8 Air 48 so

abe.30 9 8 Air 56 S5

20 6 8 Ai r 65 0

10 3 Air 73 S

10-0 3-0 5 Air 13 it)

DESCENT RATE 10 m/MIN (33 FT/MIN)

160 ASCENT RATE 5 MINUTES BETWEEN STOPS

140
TOTAL ELAPSED TIME 73 HOURS 10 MINUTES

120 E]All
100

80.-1 60

20-

O h03 0 h54 h a 6h 5 fib 5 12% 6 Oh 5 sh 5 Oh 5 Oh 6

TIME IN MINUTES EXCEPT WHERE NOTED

(h HOUR)

VA I



52 FIGURE 45

FRENCH NAVY AIR RECOMPRESSION TREATMENT TABLE
(GERS 1964)*

1. Use--treatment of decompression sickness when Total
oxygen is not available or cannot be tolerated Depth Time Breathing elapsed time

SIby the patient. (ft) (meters) (hours)(min) media (h urs)(min)
2. Descent rate--lO rn/min (33 ft/mmn). 164 50 4 Air 4 5

138 42 30 Air 4 40
3. Ascent rate-- 5 minutes between stops. 124 38 1 Air 5 45

ill 34 4 Air 9 50
4. Time at 50 meters (164 ft) does not include 98 30 4 Air 13 55

the cornproision time. 85 26 6 Air 20 0
72 22 6 Air 26 5

*GERS (1964). This Table appears to be one of59 16Ai32 0
49 15 12 Air 44 15two air tables that were forerunners to the 39 12 8 Air 52 20

cret30 9 8 Air 60 25
20 6 a Air 68 30
10 3 8 Air 76 35

10-0 3-0 5 Air 76 40

DESCENT RATE 10 m/MIN (33 PT/MIN)

160 ASCENT RATE $ MINUTES BETWEEN STOPS

140
TOTAL ELAP92D TIME 76 HOURS 40 MINUTES

120

100- 'I

60-

40-

2C

5 4% 05 605 O4k 5 445 h 5 6h 5*Sb 5 lbh B ob 5 sh B5k a sb 5

TIME IN MINUTES EXCEPT WHERE NOTED

(h HOUR) I
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FIGURE 46

FRENCH NAVY HIGH-OXYGEN RECOMPRESSION TREATMENT TABLE
(GERS 1964)*

1. Use--treatment of moderately severe decompression Total
sickness. Depth Time Breathing elapsed time

(ft) (meters) (hours)(min) media (ours)(min2. Descent rate--10 m/mtn (33 ft/min)9 medi ..... . 4 30L2 -ý I •I( .

98 30 30-120 40% 0 ,
3. Ascent rate--2 min/m (1.6 ft/min) between 79 24 60 60% 0 4 W

stops. 69 21 60 60% 02 z 4j

59 18 60 60% 0 75 r + .
4. pTime at 30 meters (98 ft) does not include the 49 15 2 Alternaiely •- & I

compression time. 0Ar3 i

*GERS (1964). This table appears to be a forerunner 39 12 6-12 AlternaAir 60 min eaih'•
to the current GERS Table C. 30 9 6-12 Alternately 0 O W= G))5

Air 60 min eagh W

20 6 1-2 Oxygen
10 3 1.2 Oxygen

10-0 3-0 6 Oxygen i- !

1,

EWNT RATE 10 to/lAIN (33 FT/lAIN)

tO0\.-A3CENT RATE 2 MIN/m (1.6 FT/MIN)

so -_
TOTAL ELAPSED TIME BETWEEN 20 HOURS 33 MINUTES AND 36 HOURS 3 MINUTES

410- ALTERNATELY OXYGEN AND AIR! SOI -- OXYGEN

40-4

20

3 30-120 1260 6C0 6 406& 120 6 4-12kI 6 6-12k 6 t-211 6 t-211 6

TIME IN MINUTES EXCEPT WHERE NOTED
(h. HOU Io

! .4
44(

30-10 1 RO• (• S O G t20 e R-~k •-~h l~2 lit-Z '
T.EI tNT4ECETWEE OE ,

t (h'UR1



,54 FIGURE 47

TREATMENT OF DECOMPRESSION SICKNESS

1961*

Mild symptois som# Slymploms

<40m DW 0"th 2tý <4&n DIve Dep th40en

GEIRS OXY A GiOXY GiS OXY C GErIS OXY C
U.S. T l IA U.S Tbe2A GRS AIR D or 3A GINS AMD or 3A

Modwate Symptomse
<40m• Dive Deplh a40m

GuS OX : a GERS OXY C
GFEtS AIR D or 3A WAdS Allt D or3A

r From: COMEX Diving Ltd. Medical look II (1976).

r
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FIGURE 48

FRENCH NAVY RECOIPRESSION TREAI14ENT TABLE A
(GERS 1968)*

1. Use--treatment of mild decompression sickness Total
occurring during dives to less than 40 meters Depth Time Breathing elapsed time
(131 ft). (ft) (meters) m, media (hours)(min)

2. Descent rate--40 mmn (33 ftJmmn). 98 30 30 40% 0,79 24 30 40-60% 0 1 is3. Ascent rate--2 min/m .(1.64 ft/mn) between stops. 69 21 30 60% 02 1 61

59 18 30 60%02 2 27
4. Time at 30 meters (98 ft) does not include the 49 15 30 60% 0 3 3

cpression time. 39 12 30 100% 3 39
30 9 30 100% 02 4 15

*GERS (1968). 20 6 30 100% 02 4 51
10 3 30 100%0- 5 27

10-0 3-0 6 100 % Oa 5 33

DESCENT RATE 10 m/MIN (33 FT/MIN)

100,

ASCENT RATE 3 MINUTES SETWEEN STOPS

80s TOTAL ELAPSED TIME 5 HCURS 33 MINUTES

EJ NITROGEN/ OXYGEN

so- OXYGEN

40"

20

10 13 13013 3013 30 13 30 3 30 13 30 3 30 3 30 3 30 31
TIME IN MINUTES

x i i ///i,



56 FIGURE 49

FRENCH NAVY RECOMPRESSION TREATMENT TABLE B
(GERS 1968)*

1. Use--treatment of mild decompression sickness Total
occurring during dives to greater than 40 meters Depth Time Breathing elapsed time
(131 ft) or for moderately severe decompression (rt) (meters) (mi) media (hours)(min)
sickness occurring on dives to less than 40 meters.

98 30 30 40%,10 33
2. Descent, rate--O n/min (33 ft/min). 79 24 30 40-60% O' 1 1569 21 30 6010, 1 51
3. Ascent rate--2 minim (1.64 ft/min) between stops. 59 18 30 60% 02 2 2749 16 60 6O0% 0 3 33
4. Tlne at 30 meters (98 ft) does not include the 39 12 60 100% 02 4 39

compression time. 30 9 60 100%0 2 45
20 6 60 100% 02 6 Si

"GERS (1968). 10 3 60 100% 0" 7 710-0 3-0 6 1001 0 2 3

2'

DESCENT RATE 10 m/MIN (33 FT/MIN)

100-
ASCENT RATE 3 MINUTES BETWEEN STOPS

,, ¶ i TOTAL ELAPSED TIME 6 HOURS 3 MINUTES

NITROGEN/ OXYGEN

60 ~OXYGEN
K0]

40

20

3 30 3 30 3 30•3 30 3 60 3 60 3 60 3 60 3 60 3

TIME IN MINUTES
60 60 3 60 • 6

/;!"
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S~ FIGURE 50

"FRENCH NAVY RECOMPAESSION TREAT1ENT TABLE C I 5:" (GEltS 1968)*

1. Use--trOetment of moderately severe decompression Totalsickness occurring on dives deeper than 40 meters Depth Ties Breathing elapsed time(131 ft) or for treating s4vev* decompression sick- (ft) (meters) (hours)(min) media (hours)(min)ness occurring on dives shallower than 40 meters. -
2. Oescewt rate--I % min (33 ft/ea). 79 24 40% 02

69 21 60 60% 0,3. Ascent rate--2 min/a (1.64 ft/mmn) between stops. 59 18 60-120 6 min 015 0V
air of, 60% 02 :4. Tim at 30 meters (98 ft) does not include the 49 15 1 30 mr 02 a

copression time. 2-15 air
orB O6%02

_______39 12 2, 66orl12* 1 hour 02-1 hoursa
*GER (1968). That* durations can be extended; air or 60% 02the rhythm of administration of oxygen becomes 30 9 6 or 12 1 hour 0 -1 hourI hour (h) oxygen-2 hours air, starting from the air or 60% 0,
12th hlour'. 20 i 1-2 100% 0210 3 1-2 100% 0210-0 3-0 6 100%0i

UCINT ,NATV 10 m/M3 (33 FT/M"N)

100.
ASCAMNI ATI 2 mWn/m (1.6 PYMUM

GO. VOW RARD IWAS 1U WMN 14 HOURS 2 MIWIIS AND 16 O 57 MINUT W

SINTIILGOVI• OXY04N I

i~~O • .,u.••NTOWO O"II

'1

S40-

to*

03 30-M 2W e 6 G0 6 40-190 0 120 6 2.6.W IRh 6 Owlith *601060-420 6 U-2
TMA IN AMNUTUS VCNPT WHOM NOM1

(h' HOuR)



58 FIGURE 51

FRENCH NAVY RLCO4PRESSION TREAT14ENT TABLE D
(GERS 1968)*

1.____ UseToth).Us--treatment of moderately severe o&
and severfe decompression sickness epth Time Breathing elapsed time
when oxygen is either not available (4 (ors hours)Cmin) media (hours)(min)

Hor cannot be tolerated by the patient. -6 03 i
2. Descent rate-dO0 a/min (33 Mtamn). 138 42 30 Air 3 51

118 36 30 Air 4 33

3. Ascent rate-.2 minim (1.64 Itmin) 108 33 2 Air 6 39
betwen stops. 98 30 4 Air 10 45

89 27 4 Air 14 51
4. Time at 60 meters (164 ft) does not 79 24 6 Air 20 57

include the comipression time. 69 21 6 Air 27 3
_________59 18 6 Air 33 9

*G&:RS (19M). 49 15 12 Air 45 15

39 12 6-8 Air S1 21 63 21
30 9 6-8 Air 57 27 61 27
20 6 6-8 Air 63 33 71 33
10 3 6-8 Air 69 39 77 39

10-0 3-0 6 Air 69 4577 45

ýp1

Wout 114t "LSMW

AMVN %%toI #Aa (1.6 $j, OTeAh gaUo lti 00180" ON* Ill "Mo~ OFOOMWMi 19 "000~ 0 #Awns

0QAM

I~b ~ 411~ 0db ' a* s0~ 4 S-ob
IN hwu LVA IWIM N o=h

~NOW

ifI
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FIGURE 62

FRENCkH NAVY RECOPRESSION TREATAENT TABLE IA
(GERS 1968)*

1. Use-.reatmnt of mild decompression sickness Total
occurring during dives to less then 40 meters Depth Time Breathing elapsed time
(131 ft) when oxygen is not available or the (Ift) (meters) (hours)(min) media (hours)(min)
patient can no longer tolerate breathing in-
creased oxygen partial pressures. 98 30 30 Air 33

79 24 15 Air 1 0
2. Descent rate--10 m/min (33 ft/min), 59 18 30 Air 1 42

49 15 30 Air 2 18
3. Ascent rate--2 min/m (1.6 ft/min) between stops. 39 12 30 Air 2 54

30 9 60 Air 4 0
4. Time at 30 meters (98 ft) does not include the 20 6 60 Air 5 6

compression tim. 10 3 2 Air 7 12
10-0 3-0 6 7 18

*GERS (1968).

DESCENT RATE 10 rn/MIN (33 FT/MIN)

I00-

-ASCENT RATE 2 MIN/rn (1.6 FT/MIN)

S 60- TOTAL ELAPSE TIME 7 HOURS 18 MINUTES

AIR

40-

20

3 30 12 1512 30 6 30 6 30 6 60 6 60 6 120 6

TIME IN MINUTES



4:0 FIGURE 53

FRENCH NAVY RECOWPRESSION TREAThEHT TABLE 2A
(GERS 1968)*

I. Use--treatment of mild decompression sickness Total
occurring during dives to greater then 40 meters Depth Time Breathing elapsed time
(131 ft) when oxygen is not available or the patient (ft) (hours)(min) d (hours)(mln)
can no longer tolerate the elevated oxyrtn partial
pressure. 164 50 30 Air 35

138 42 15 Air 1 6

2. Descent rate--10 m/mmn (33 ft/mtn). 118 36 15 Air 1 33
98 30 15 Air 2 0

3. Ascent rate--2 min/m (1.6 ft/mmn) between stops. 79 24 15 Air 2 27
59 18 30 Air 3 9

4. Tim at 50 meters (164 ft) does not include the 49 15 30 Air 3 45
copression tim. 39 12 30 Air 4 21

_30 9 2 Air 6 27

*GR (1968). 20 6 2 Air 8 33
10 3 4 Air 12 39

10-0 3-0 6 Air 12 45

L4

DESCENT RATE 10 m/MIN (33 FT/MIN)

160-

140" ASCENT RATE 2 MIN/m (1.6 FT/lIN)

120TOTAL ELAPSED TIME 12 HOURS 45 MINUTES

K AIR

S600-

40

20I
5 30 16 1512 15 12151512 30 6 30 6 306 120 6 120 6 240 6

TIME IN MINUTES..
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FRENCH NAVY RECOM RESS ION IREAI EINT :toLE 3A
(GER.S 1968)

1 ~ ~ ~ rae r evredeom'* Depth pie reathinq * ellapsed time
ý._Oes~on'lcknsi henoxygen isý not avail-Tm
~a~ rtepatient cannot tolerate the- ia. Amtis L media l2mim

elevated oxygen partial pressure. 64 5
16 030 Air 35

* 2. Descent rate--10 m/mint (33 f t/Mi ). 138 42 15 Air 1 6
118 .36 15 'Air 1. 33

.3. Ascent.rat~e-r2 minim (1.6 ft/min) betWeen LStop$, .98 30 .15 LMr, . 2 0
79 24. 15 Ai r .2. 27

compression time. 49 .15 .30 Air 3 46

___39 12 30. Air ~ 4 21
*RS198.30 9 12 Air 16 27

20 6 2 Air 18 33
10 3 2 ~ Air 20 39

10-0 3-0 6 20 45

Mo. A

V . -

FnI
ýfý 0, a 3~~~~0 a s i RIs III I& M~ It $ 30 4 0 M sINIl41 o

'so t
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Accident following NORM" .O MSS *

in 4 dm1 as Is" 40 pm"

Gove 02 Give 50/50 ow 50/3o

I I I

yes No

I m 6 t6 12m ttcom• to Ism

*W of pain In 15 mlns

Ye. No

I I

*Ffmml COMEX DWIvhg Ltd. M bo II (1976).

I.

V.,

S... . ... I
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FIGURE 56

AcdW~nts Wol*wIng SH4ORTENED DECOMPRESSION*

MusKuOiaISIMOI Symptoms Vestiblar 4-Ptoms 4uogO SypmsrRocrrl

R.owmp10as to Ism Rom tlto 30m Acmmlt C

in 6 mine as fast ais posisbie ifi 0 ol

Give O~Give 50/SO Olvo 50/50 *

li*fwM of pain X3

Y" No

*Fromt COMEX Oklvn Ltd. MqdjcaI SooakI (1976).

_7I
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64. FIGURE 57

SAcc Weil, following SH ~TENED DECOMPRISSION

involving I4YPEROXIC CRISIS It

AI\~n

Musculoskeletal Symptoms vestibular Symptoms Neurological Symptoms
or Reocurrence

R aoprs to 30M cmpm to 30m 10cmrest 30M

as last as possible as fas# as possible as last as possible

breathing AIR brtatlIlng AIR

*Fron' COMEX Diving Lt. Medical BookIil (1976).

44 IA



.65

FIGURE 58 6

CONEX THERAPEUTIC TABLE CX 12*

1. Use--treatment of muscu'Ioskeletal decompression Total
sickness following a normal decompression in Depth Time Breathing elapsed timewhich symptoms are relieved within 4 minutes (t~t (mettr&) (min) meiahowv-s(min)at or less than 8 meters (26 ft).

26 8 4 Oxygen 42, Descent rate--neeod not be rapid, 2-3 rn/mi 39 12 20 Oxygen 26
(6.6-10 ft/mmn). 39 12 5 Air 31

39 12 20 Oxygen 513. Ascent r&te--O.5 rn/min (1.6 ft/mmn). 39 12 6 Air 56
39 12 20 Oxygen 1 164. Time at 12 meters does not include the com- 39 12 6 Air 1 21

pression time or time spent at 8 meters. 39 12 20 oxygen 1 41
________39 1? 5 Air 1 46

*COMX (1976). 39-0 12-0 24 oxygtn 2 10

TOTAL ELAPSED TIME 130 MINUTES

AIR

DESCENT RATE 2 m/MIN (I PY/MIN) OYE

40 --

ASCENTr~ RATE 0.5 m/MIN

(2 PT/MIN)

20-

P42 20 5 20 5 20 5 20 5 24

TIME IN MINUTES



66 FIGURE 59

COMEX THERAPEUTIC TABLE 18C*

1, Use--treatment of musculoskeletal decompression 
Total

sickness following either a normal or shortened Depth Time Breathing elapsed time

decompression where symptoms are not relieved a Lj md Utia

within 4 minutes at 8 meters, but are relieved
within 15 minutes at or less than 18 meters 0-26 0-8 4 Oxygen 4

f5t) ft. 26-59 8-18 5 Oxygen 9

59 18 20 Oxygen 29

2. Descent rate--need not be rapid, 2-3 m/mmn 59 18 5 Air 34

(7-10 ft/min). 59 18 20 Oxygen 54

59 18 5 Air 59

3. Ascent rate--6 mtn/m between 18 and 12 meters 59-39 18-12 36 O4gen 1 35

2 min/m betweeen 12 and 0 meters. 39 12 5 Air1 40

39 12 20 Oxygen 2 0

4. Time at 18 meters does not include the corn- 39 12 5 Ar 2 5
pression time. 39 12 20 Oxygen 2 25

39 12 5 Air 2 30

39-0 12-0 24 Oxygen 2 54

TOTAL ELAPSED TIME 174 MINUTES

E1AIR
DESCENT RATE 2 m/MIN OXYGEN

60- ,,,,,ASCENT RATE 6 MIN/m

ASCENT RATE 2 MIN/m

40-

220

4 5 20 5 20 5 36 5 20 5 20 5 24

TIME IN MINUTES

II



FIGURE 60
COMEX THERAPEUTIC TABLE 180*

1. Use--treatment of musculoskeletal decompression Totali•sickness following eit~her, a normal or' shortened .Depth . Time Breathing elapsed time
decompression in which symiptoms were not relieved (ft) (metqrs) (mm)I media p )friwithin 4 minutes at 8 metert, nor were theyrelieved within 15 minutes at 18 meters. 0-26 0-8 4 Oxygen 4

26-59 8-18 5 Oxygen 92. Descent rate--need not be rapid, 2-3 m/min 59 18 20 Oxygen *29
(7-10 ft/min), 59 18 5 Air 34

59 18 20 Oxygen 543. Ascent rate--6 min/m between 18 and 12 meters. 59 18 5 Air 592 min/m between 12 and 0 meters. 59 18 20 Oxygen 1 19
59 18 5 Air 1 244. Time at 18 meters does not include the compression 59-39 18-12 36 Oxygen 2 0time. 39 12 10 Air 2 1039 12 40 Oxygen 2 50
39 12 10 Air 3 0*COMEX (1976). 39 '12 40 Oxygen 3 40
39 12 10 Air 3 50
39 12 40 Oxygen 4 30
39 12 5 Air 4 3539-0 12-0 24 Oxygen 4 59

5
I
t

TOTAL ELAPSED TIME 4 HOURS 59 MINUTES

OUSCENT RATE 2 mn/MIN F'1OXYGEN
60--

ASCENT RATE 6 MIN/m

ASCENT RATE 2 MIN/m

40 " /

20

/... iI" !!1

0' 11-- - -l 1-l -

45 20 5 20 5 20 5 36 10 40 10 40 10 40 5 24

TIME IN MINUTES

I,
S. ...• ' '• " • • ,• ''+ A : : ." : : '. .. ... . ... . .... .... .. ..

"iF •l-ii-]l• ,-: •- i* ! - I
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FIGURE 61

COMEX THERAPEUTIC TABLE CX 30*

1. Use--treatment of vestibular and general * Total
Sneurological decompression sickness occurring Depth Time Breathing elapsed timeafter either a normal or shortened decompression. (ft) (meters) (mm) media (hours)(min)

2. Descent rate--&% quickly as possible, in 2 or 3 98 30 40 50/50 43
minutes. 98-79 30-24 30-5 Air 1

S3. Ascent rate--between 30 and 24 meters--5 mtn/m 79 24 5 Air 1 18
24 and 18 meters-.5 min/m 79 24 25 50/80 1 43
18 and 12 meters-.- min/m 79-59 24-18 30(5 Air 2 13
12 and 0 moters-- 2 min/m 50220

59 18 5 Air 2 18
4. Time at 30 meters does not include the compres- 59 18 25 Oxygen 2 43

slon time. 59 18 5 Air 2 48
59 is 2_ Oxygen 3 13

*COMEX (1976). 59-39 18-12 30A3 43AOxygen
39 12 10 Air 3 53
39 12 45 Oxygen 4 38
39 12 10 Air 4 48
39 1 '. 45 Oxygen 5 33
39 12 10 Air 5 43
39 12 45 Oxygen 6 28
39 12 10 Air 6 38

39-0 12-0 24 Oxygen 7 2

DESCENT RATE 10 m/MIN
100

5 -MIN/ TOTAL ELAPSED TIME 7 HOURS 2 MINUTES
so

50/50 HELIUM/OXYGEN
OR NITROGEN/OXYGEN

601 OXYGEN

IA' R

5MN/
40

20 -2 MIN/M

0
3 40 5 25 5 25 5 25 5 25 5 25 5 25 I0 45 10 45 10 45 10 24

TIME IN MINUTES

'F (
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FIGURE 62

CcIX IhERAPEUTIC TABLE CX 30 A*

I. Use--treatment of musculoskeletal Total
* decompression sickness when signs Depth Time Rate Breathing elapsed time

of oxygen poisonhing are present. (ft) (meters) (hours).frijj) min/meter media (hur)(min)

2. Descent rate--as quickly or pos- 98 30 1 -Air 1 3
sible using air, 2 to 3 minutes. 98-79 30-24 6 1 Air 1 9

79-69 24-21 1 20 Air 21 9
3. Ascent rate--continuous ascent 69-59 21-18 1 6 22 Air 3 15

*at the rates shown below. 59-49 18-15 1 12 24 Air 4 27
49-39 15-12 1 i8 26 Air 5 45

4. Time at 30 meters (98 ft) does 39 12 10 - Air 5 55
not include the compression time. 39 12 40 -Oxygen 6 35

39 12 10 -Air 6 45
*COIEX (96.39 12 40 -Oxygen 7 25

(96.39 12 10 -Air 7 35
39 12 40 -Oxygen 8 15
39 12 5 -Air 8 20

39-0 12-0 24 2 Oxygen 8 44

DESCEN RATE l0 m/IMIN (33 FT/MIN)

100) ASCENT RATE
TOTAL ELAPSED TIME 8 HOURS 44MINUTES

- I MIN/mn

so 20 MIN/m JAIR

2 MIN/

20

3 60 660 66 72 78 10 40 1040 1040 524

TIME IN MINUTES

V.,
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FIGURE 63

COMEX THERAPEUTIC TABLE CX 30 AL*j

1. Use--treatment of vestibularTta
and general neurological decom- Depth Ti me Rate Betig easdtm
pression sickness when signs of (ft) (meters)- (hours)jml.nj (min/meter) j hOr)Bil
oxygen poisoning are present.98 31 30-Ar1 3

2. Descent rate--a quickly as 98-79 .30-24 6 1 Air 1 39
possible with ai1r, 2-3 minutes. 79-69 24-21 1 15 25 Air 2 54

69-59 21-18 1 30 30 Air 4 2
3. Ascent rate--for the continuous 59-49 18-15 1 45 35 Air 6 9

portion of the ascent the rates 49-39 15-12 2 40 Air 8 9
are shown in the table provided. 39 12 10 -Air 8 19

39 12 40 -Oxygen 8 59
4. Time at 30 meters does not include 39 12 10 -Air 9 9

the compression time. 39 12 40 -Oxygen 9 49
__________39 12 10 -Air 9 59

~CMX(96.39 12 40 -Oxygen 10 39
39 12 5 -Air 10 44

39-0 12-0 24 2 Oxygen 11 8

DESCENT PATE 10 m/MIN (33 FT/MIN)

100 ASCENT RAT$
TOTAL "LA$ED TIME I1I HOURS 6 MINUTES

IMINIM4

252 MINIM

40MII

40

20 V// 0 lS 2 00041454K

T~iM IN MINUTES
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FIGURE 64 71

RUSSIAN THERAPEUTIC RECONPRESSION REGIlEN I*

1. Use--treatment of light forms of decompression Total
sickness (itching of the skin, skin rash, or Depth Time Breathing elapsed time
light muscular pains and pains in the joints) (ft) (meters) (hours)(min) media (hours)(min)
in cases where the symptoms are completely.
relieved upon reaching a pressure equivalent 160 49 15 Air 20
to 96 feet. 160-125 49-38 3 Air 23

125 38 1 Air 24
2. Descent rate--33 ft/min. 115 35 2 Air 26

106 32 2 Air 28
3. Ascent rate--I-2 minutes are taken between 96 29 3 Air 31

decompression stops and the time is included 86 26 5 Air 36
in the time of the next stop. 77 23 8 Air 44

67 20 10 Air 54
4. Time at maximum pressure does not include the 58 18 10 Air 1 4

compression time. 51 16 15 Air 1 19
45 14 20 Air 1 3938 i 2 30 Ai r 2 9

*Shikanov (1973). 38 12 30 Atr 2 9
32 10 40 Air 2 49 A
26 8 1 Air 3 49
19 6 1 50 Air 5 39
13 4 3 Air 8 39
6 2 4 30 Air 13 9

DESCENT RATE 10 m/MIN (33 FT/MIN)

160
ASCENT RATE 2 MINUTES BETWEEN STOPS WITH

140 -THE TIME INCLUDED IN THE NEXT STOP

120

100-
TOTAL ELAPSED TIME 13 HOURS 9 MINUTES

80 -
SAIR

60

40-

20 4
5 151113 35 20 30 40 60 Ito too 270

TIME IN MINUTES

S.....• ......•-" • !lli •. • • i~ , i " ; •l-" I • .. ..i' -' ,• "••r '' -• ' <••-i':•,'•.. " * I•, t
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FIGURE 65

RUSSIAN THERAPEUTIC RECORESSION REGIMEN 11*

I Use--treatment of light forms of decompression Total
sickness in cases where the symptoms completely Depth Tim Breathing elapsed time
disappear upon reaching 160 feet. Regimen II is (ft) (meters) (hours)(mln) media (hours)(min)
also used when there is a recurrence of symptoms.
while treating with Regimen 1. 160 49 30 Air 35

160-125 49-38 6 Air 40
2. Descent rate--33 ft/mn. 125 38 3 Air 43115 35 3 Air 463. Ascent rate--1-2 minutes between decompression 106 32 5 Air 451

stops; the time is included in the time of the 96 29 8 Air 59
next stop. 86 26 15 Air 1 14

77 23 15 Air 1 29
4. Tt•,, ,c ý.zximum pressure does not include the 67 20 30 Air 1 59

compressior time. 58 18 40 Air 2 39
51 16 50 Air 3 29!!!., *Shi kanov (1973).45 4 10 A 4 338 12 2 50 Air 7 19

32 10 3 10 Air 10 29
26 8 3 30 Air 13 59
19 6 3 40 Air 17 39
13 4 4 Air 21 39

6-0 2-0 2 Air 26 11

'3

DESCENT RATE 10 m/MIN (33 PT/MIN)3.'.

ASCENT RATE 2 MWIN EUWEEN STOPS

140- (CIME INCLUDED IN TIME AT NEXT STOP)

4 0 ",10

TIME IN MINUTES

S , . .. . . .. .. . ... . .o•

S.. .. •:. • -.. ... .... .. .... J•,.
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FIGURE 66

RUSSIAN THERAPEUTIC RECOMPRESSIONI REGIMEN III*

1. Use--treatment of decompression sickness of Total
medium severity (persistent pains in the Depth Time Breathing elapsed time
joints and muscular pains without expressed (ft) (meters) (hours)(min) media (hours)(min)
disturbances of the motor function of the
extremities, significant quickening of the 224 68 30 Air 37
pulse and respiration, etc.). Also use 224-173 68-53 5 Air 42
Regimen III when there is a recurrence of 173 53 3 Air 45
symptoms while treating with Regimen II. 163 50 3 Air 48

154 47 3 Air 51
2. Descent rate--33 ft/mmn. 144 44 3 Air 54

134 41 5 Air 59
3. Ascent rate--l-2 minutes between decompression 125 38 5 Air 1 4

stops; the time is included in the time of the 115 35 10 Air 1 14
next stop. 106 32 15 Air 1 29

96 29 20 Air 7 49
4. Tinx, lt the maximum pressure does not include 86 26 25 Air 2 14

tho compression time. 77 23 40 Air 2 54
S67 20 1 0 Air 3 54
*Shikanov (1973). 58 18 1 10 Air 5 4

51 16 1 50 Air 6 54
45 14 2 40 Air 9 34
38 12 3 0 Air 12 34
32 10 3 10 Air 15 44
26 8 3 30 Air 19 14
19 6 3 40 Air 22 54
13 4 4 0 Air ?6 54

6 2 4 30 Air 31 24
6-0 2-0 2 Air 31 26

GAR.4t RAIK 19 -/MIN (33 FT/MH4)

A1K5NT RATS 2 M*4UTSI MIWUN $TO"$ 4t1H THA WlA4 04"tJWUC IN T14 HVT STOP

1No. ITIOAL S M IW 31 HOURS 24 MUNUMII

140.

ISO.

W0,

40

406

11W5* IN M2475

ni

'-' 1
'•,,:,,> ,::,." •;' .• : •,• •, ,• .:'• z • ,. .:• ;: ,.',.• .'" " "l ' :"• •i " r': " • • .. .. .... .: • ' 'I? •" ....,i • ': ;:,.--: :• .-,*;; .& t r:• • .,,.: .,j• I:,



74
FIGURE 67

RUSSIAN THERAPEUTIC RECOMPRESSION REGIMEN IV*

1. Use--treatment of severe forms of decompression Total
sickness (loss of consciousness, paresi! and DthTime Br~ething elapsed time
:paralysis,'disturbances of the activity-of the (t (ees)(hours)(min) mdia (or)mn
cardiovascular system and respiration). Also use-
Regimen IV when there is a recurrence of symptoms 320 97 . 16 Air 26
while treating with Regimen Ill., 320-249 97-76 10 Air . 35

249 76 5 Air 40
240 73 5 Air 45

2. Descent rate--32 ft/min. 230 70 5 Air 50
221 67 5 Air 55

3.Ascent rate--1-2 minutes between decompression 211 64 5 Air 1 0
stops; the time is included in the time of the 201ý 61 . 5 Air 1 5
next stop. 192 68 5 Air .1 10

182 56 5 Air I 15
4. Time at the maximumi pressure does not include 173 63 10 Air 1 25

the compression time. 163 50o 10 :Air 1 35
_______154 47 10 Air .1 45

144 44 10 Ai r 1 55
*Shikangv (1973). .134. 41 15 Air 2 10

125 38 15 Air 2 30
115 .. 35 20 Air 2 55
106 32 30 Air 3 25

96 29 40 Air 4 5
86 26 1 0 Air 5 5 6
77 23 1 30 Air 6 35
67 20 2 25 Air 9 0
58 18 2 40 Air 11 40
51 16 2 40 Air 14 20
45 14 2 50 Air 17 10
38 12 3 0 Air 20 10
32 10 3 10 Air 23 20
26 8 3 30 Air 26 50

*.19 6 3 40 Air 30 30
13 4 4 0 Air 34 30
6 2 4 30 Air 39 0

6-0 2-0 2 Air 39 2

DESCENT RATE 32 FT/MIN (10 m/MIN)

AS CENT RATE 2 MINUTES BETWEEN STOPS WITH THE TIME INCLUDED IN THE NEXT STOP

300

TTLEASDTIME IN MINUTES

Ito I



77 -7-7.,*... 71" 7? 779 tj- !1.,.. -

75 "

FIGURE 68

RUSSIAN THERAPEUTIC RECOMPRESSION REGIMEN V*.. .

1. Use--treatment of especially severe forms of Total
.- decompression sickness involving severe dis- Depth Time Breathing elapsed time

Sturbances of theactivity of the central nervous (ft) (meters) (hours)(min)
system, the cardiovascular system, and the res- .... o)

piratory system where no relief is obtained 320 97 1 0 Air or 1 10
within 15 minutes at 320 ft. Also use Regimen V 320-259 97-79 15 He-N 2 -O2  1 25

when there is a recurrence of symptoms while 259 79 20 1 45
treating with Regimen IV. 249 76 25 2 10

240 73 30 2 40
2. Descent rate--32 ft/min. 230 70 35 3 15

221 67 40 3 55
3. Ascent rate--I-2 minutes between decompression 211 64 50 4 45

stops; the time is included in the time of the 201 61 1 0 5 45
next stop. 192 58 1 10 6 55

182 56 1 30 8 25
4. Time at the maximum pressure does not include 173 53 1 40 10 5

the compression time. 163 50 2 0 12 5
154 47 2 10 14 15

5. Regimen V can be used with either air or helium- 144 44 2 30 16 45
nitrogen-oxygen, When the latter is used, the 134 41 2 40 19 25
chamber is compressed with air to 224 ft; the 125 38 3 0 22 25
remainder of the compression to 320 ft is done 115 35 3 0 25 25
with pure helium. 106 32 3 20 28 45

96 29 3 20 32 5
86 26 4 10 36 15

hanov 77 23 5 0 41 15

67 20 5 0 46 15
58 18 4 10 50 25
51 16 4 10 54 35
45 14 4 30 59 5
38 12 4 30 63 35
32 10 4 30 68 5 .
26 8 4 30 72 35
19 6 4 30 77 5
13 4 5 0 82 5
6 2 5 0 87 5

6-0 2-0 2 87 7

DESC•IT RATE 10 m/MIN (33 FT/MIN)

ASCEHT RATE 2 MINUTES GEfWEEN STOPS WITH THE TIME INCLUDED IN THE NEXT STOP

too
260 TOTAL ELAPSED TIME 67 HOURS 5 MINUTES
2140.

ISO0L0 AIR OR He/NR /02

deo

40

to tots 0 0 I 1 ' TIME IN MINUTES

.,...•. • , : '• :,• •,:': i:•. , : : ,•i , *",,i,".'**L *, * .,,,,.:. ••, •, ,
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FIGURE 69

GERMAN SHORT AIR RECOMPRESSION TREATMENT TABLE USED
DURIN6 THE RENDSBURG PEDESTRIAN TUNNEL PROJECT*

1. U$e.-treatment of mild cases of decompression Total
sickness when rilief Is obtained within 30 Depth Time Breathing elapsed time
minutes at 98 feeot (30 meters). (ft) (meters)ea (hours)(i)

2. Deactt rate--assuwd to be 10 m/min. 98 30 30 Air 33 :

98-30 30-9 6.5 Air 38.5
3. Asuent ratte-..s shown iii the table listed. 30 9 30 Air 1 8.5

30-20 9-6 3 Air 1 11.5
4. Tim at treatnt depth does not include the 20 6 30 Air 1 41.5

ry ,j,: compression tim. 20-10 6-3 3 Air 1 44.6
10 3 30 Air 2 14.5

Wunsche, Hartmann, and Fust (1964). 10-0 3-0 3 A 2 17,5

DESCENT RATE 10 m/MIN (33 FT/MIN)

i00-

080 ASCENT RATE

3.8 m/MIN (12.5 FT/MIN)

TOTAL ELAPSED TIME 2 HOURS 17.5 MINUTES
z

EJAIR• ~40 "

I m/MIN (3.3 FT/MIN)

20-

3 30 5.5 30 3 30 3 30 3 LI
TIME IN MINUTES

'V7,



FIGURE 70 
77

GERMAN RECOMPRESSION TREATMENT TABLE USED DURING THE
RENDSBURG PEDESTRIAN TUNNEL PROJECT*

1. Use--treatmnent of mild decompression sickness Total
when relief is not obtained within 30 minutes Depth Time Breathing elapsed time
at 98 feet (30 m). (ft) (meters) (mm) media (hours)(mii').)

2. Descent rote--assumed to be 10 m/man. 98 30 30 Air 33
98-79 30-24 3 Air 36

3. Ascent rate--as shown in the table listed. 79 24 30 Air 1 6
79-59 24-18 3 Air

4. Time at treatment depth does not include 89 18 30 Air 1 39
the compression time. 59-39 18-12 3 Air 1 42

39 12 30 Air 2 12

(1964). 39-30 12-9 3 Air 2 15
Wunsch, Hartmann, and Fust (630 9 30 Air 2 45

30 9 30 Oxygen 3 15
30-20 9-6 3 Oxygen 3 18

20 6 30 Air 3 48
20 6 30 Oxygen 4 18

20-10 6-3 3 Oxygen 4 21
10 3 30 Air 4 51
10 3 30 Oxygen 5 21

10-0 3-0 3 Oxygen 5 24

DESCENT RATE 10 m/MIN (33 FT/MIN)

100 -

ASCENT RATE 3 MINUTES BETWEEN STOPS

TCTAL ELAPSED TIME 5 HOURS 24 MINUTES

E7 AIRI
60- En OXYGEN

40 1

20-

0I

3 30 330 330 330 330 30 330 30 330 30 3

TIME IN MINUTES

m .• 'o' '" .",=." ' '• ' " : " ' : • "•'• • "!:• •' I • ' I1- la • i • •':" :". ','"-"•



78 FIGURE 71

GERMAN RECOMPRESSION TREATMENT TABLE USED DURING THE
RENOSBURG PEDESTRIAN TUNNEL PRO~JECT*

1. Use--treatment of severe decompression sickness Total
when relief is obtained within 30 minutes at Depth Time Breathing elapsed time
98 feet (30 in). (ft) meters) (hours)(miri) meTdia ihours)(min)

2. Descent rate--assumed to be 10 in/mm. 98 30 1 Air 1 3
79 24 30 Air 1 36

3. Ascent rate--3 minutes between stops. 59 18 30 Air 2 9V.'49 15 30 Air 2 42
4. lime at 98 feet (30 m) does not include the 39 12 30 Air 3 15

compression time. 30 9 11 Air 14 18
30 9 1 Oxygen 15 21
20 6 1 Air 16 24*ush.Hartmnann, and Fust (1964). 20 6 1 Oxygen 17 27
10 3 1 Air 18 30
10 3 1 Oxygen 19 33

1a-a 3-0 1 Oxygen 19 34

DESCENT RATE 10 m/MIN (33 FT/MIN)

ASCENT RATE 3 MINUTES BETWEEN STOPS

80 TOTAL ELAPSED TIME 19 HOURS 34 MINUTES

404

20

0 60 3 50 330 330 330 3 .ao 3 so 60 3 60 60 3

TIME IN MINUTES EXCEPT WHERE OTHERWISE STATED

(h HOURS)
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FIGURE 72 ,'

GERMAN RECOMPRESSION TREATMENT TABLE USED
DURING THE RENDSBURG PEDESTRIAN 'FUNNEL PROJECT* *1
1. Use--treatment of severe decompression Total**

sickness when relief is not obtained Depth Time Breathing elapsed time
within 30 minutes at 98 feet. (ft) (meters) (hours)(min) media (hours)(min) hnurs)(min)

2. Descent rate--assumed to be 10 m/min. 98 30 90-180 Air 1 33 3 3
79 24 1 Air 2 36 4 6

3. Ascent rate--3 minutes between stops. 59 18 6 Air 8 39 10 9
49 15 6 Air 14 42 16 12

4. Time at 98 ft (30 m) does not include 39 12 6 Air 20 45 22 15
the compression time. 30 9 11 Air 31 48 33 18

30 9 1 Oxygen 32 48 34 18
*WunschE, Hartmann, and Fust (1964). 20 6 1 Air 33 51 35 21

20 6 1 Oxygen 34 51 36 21
** Total elapsed time depends upon time 10 3 1 Air 35 54 37 24
spent at maximum pressure. 10 3 1 Oxygen 36 54 38 24

10-0 3-0 1 Oxygen 36 55 38 25

DESCENT RATE 10 m/MIN (33 FT/MIN)

100

ASCENT RATE 3 MINUTES BETWEEN STOPS

80 BOTTOM TIME

TOTAL ASCENT TIME * 90 MIN - - 36 HOURS 55 MINUTES
"AIR 180 MIN - - 38 HOURS 25 MINUTES

6 O OXYGEN

-40

20

0
3 90-180 3 60 3 6h 3 6h 3 6h Ith lh 3 th lh 3 lh th I

TIME IN MINUTES EXCEPT WHERE NOTED

i II
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